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The 47th annual meeting of the American Association of Economic 
Entomologists was held in the Hotel William Penn, Pittsburgh, Pa., 
December 27-29, 1934. The registered attendance was 198 members and 
approximately 75 visitors. 

On Thursday, December 27, the Section of Plant Quarantine and 
Inspection opened the meetings with a morning session. Thursday after- 
noon the entire Association met in general session for the presentation 
of the Annual Address by the President, Dr. E. F. Phillips, ““The In- 
creasing Complexities of Economic Entomology’’. Brief reports from 
the branch meetings of the year and from other Entomological Societies 
followed the President’s address. The balance of the afternoon was de- 
voted to the reading of papers and the concluding session of the Section 
on Plant Quarantine and Inspection. 

Thursday evening was devoted to the program of the Section of Api- 
culture and the Section of Extension Entomologists. The Executive 
Committee held an open session for the reception of committee reports. 
Those members not otherwise engaged were given the opportunity to 
enjoy three new moving picture films on The Japanese Beetle, The Mos- 
quito and The Honey Bee, shown through the courtesy of the Federal 
Bureau of Entomology and Plant Quarantine. 

Friday morning, December 28, was devoted to the opening business 
session of the Association with the nomination of necessary committees 
and followed by the reading of papers, the program being devoted to the 
subject of Insecticides and Spray Chemicals. 

Friday afternoon the Association held a general session for an invita- 
tion program on outstanding insect problems of the year. 

Saturday morning, December 29, was devoted entirely to a heavy 
program of papers, the program being run in two concurrent sections. 

Saturday afternoon the entire Association assembled in general ses- 
sion for the symposium on “International Entomological Problems” 
with addresses by Arthur Gibson, Dominion Entomologist of Canada, 
A. Dampf, Government Entomologist of Mexico and L. A. Strong, 
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Chief, U. S. Bureau of Entomology and Plant Quarantine. The sym- 
posium was followed by the closing business session and the 47th 
Annual Meeting was adjourned at 3:45 P. M. 

It was voted that the choice of time and place of the next annual 
meeting be left to the decision of the Executive Committee. Sixty new 
members were elected. L. A. Strong of Washington, D. C. was elected 
President for the year 1935. 


PART I. BUSINESS PROCEEDINGS 


The first business session of the Forty-Seventh Annual Meeting of the 
American Association of Economic Entomologists convened on Friday 
morning, December 28, 1934, at 9 o'clock in the Hotel William Penn, 
Pittsburgh, Pa., Dr. E. F. Phillips, President of the Association, pre- 
siding. 

Announcement was made that the reports of various committees had 
been presented at the open meeting of the Executive Committee the 
previous evening and any action deemed necessary in connection with 
them had been incorporated in the report of the Executive Committee. 
Reports involving points of special importance to the members as a 
whole were to be presented at this general session of the Association. 

[Following are reports presented before the public meeting of the 
Executive Committee and accepted without referring them to the gen- 
eral session.] 


REPORT OF THE REPRESENTATIVE TO THE NATIONAL RESEARCH 
COUNCIL 


As has previously been reported, the Division of Biology and Agriculture of the 
National ere Council has been reorganized, into 8 groups, each with its duly 
elected representative. Where more than one organization is concerned each elects an 
advisory member. In most instances alternates are appointed. 

Group VIII includes the Entomological Society of America, the American Associ- 
ation of Economic Entomologists, and the American Society of Mammalogists. Full 
representation rotates within this group. For the three-year period ending 1937, it is 
held by the Mammalogists, represented by Remington Kellogg. 

In common with all research organizations, the National Research Council has 
suffered drastic curtailments in funds during the past few years. Moreover, it is a fact 
which does not seem generally understood, that the Council rarely can give direct 
support to a project, however worthy. Its chief function is that of approval of pro- 
grams and, in a way, certifying them as deserving support from various foundations 
or interested groups. 

During the year 1933-34 there were considered 72 requests from biologists for 
grants in aid of research, totaling $38,864.50. Of these there were granted a total of 
$8,111.00 to 20 workers. 

Competition for the Research Fellowship in the Biological Sciences has become very 
keen and there is a greatly increased number of highly qualified applicants. Last 
March the Board made 16 reappointments and 25 new appointments. oe of the latter 
were for foreign study. 

The problem of support of Biological Abstracts is not one for which the Division is 
directly responsible but, nevertheless, has from the outset received much serious con- 
sideration. The influence of the Division has from the outset been used in an effort to 
place the publication on a sound financial basis and there are now prospects that this 
will be accomplished through the united efforts of various interested agencies. 
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It has been the feeling of your representative that full advantage of the oppor- 
tunities afforded by the Division was not taken by entomologists. In spite of the 
numerous economic workers interested in the problems of the effect of radiation on 
insect life, no one from our group participated in the extensive studies carried out 
during the past five years by the ‘“‘Committee on Effects of Radiation upon Living 
Organisms.” The proposed work of the Committee on the Ecology of Grass-lands in 
North American certainly is very vitally related to problems of economic entomology. 

As this report was being prepared the writer received a letter from Dr. J. E. Graf, 
who, as alternate, attended the meeting of the Division of Biology and Agriculture, 
on April 21, 1934. His comments express so clearly the same viewpoint that your 
representative substitutes them for his own closing paragraphs. 

“Entomology does not receive aid from this source commensurate with its im- 
portance, a condition which must be blamed either on a lack of interest by ento- 
mologists or the submission of requests for aid which do not measure up to those from 
other sources. Requests for grants-in-aid are considered from such angles as (1) rl 
able importance of the problem, (2) care in preparation of the outline, and (3) ability 
of the worker to proceed directly with his problem without further preparation or 
training. 

“Tt should again be brought to the attention of entomologists that if we are to 
compete with other fields in biology with any hope of success, it will be necessary for 
thoroughly competent workers to present sound and promising problems, carefully 


outlined.” 
W. A. RILEY 


THE CROP PROTECTION INSTITUTE 


Report of Progress for the year 1934 


In the calendar year 1934 the Crop Protection Institute has directed the following. 
research and development projects: . 

CopPER IN PLANT NutrITION.—A study of increased yields brought about through 
the addition of copper salts to soils, including various typical soils not deficient in 
copper, and including a considerable number of important staple crops. Increased 
yields of economic importance have been secured. This project is financed by the 
Nichols Copper Company in cooperation with the Copper and Brass Research As- 
sociation. Headquarters at the Delaware experiment station, but additional work 
carried on in various other states. Investigators employed include Raymond Russell, 
J. D. Hartman, W. L. Churchman and Woodrow Singles. 


New Copper FunGicipEs.—A project intended to develop new and better copper 
compounds which may supplement or take the place of those now in use. At least one 
new compound of unusual properties has been developed. This work financed by the 
Nichols Copper Company. Headquarters at the Delaware experiment station. Alex- 
ander Nikitin employed as investigator. The most promising new material discovered 
in these studies has now gone through successful field tests and probably will be avail- 
able in limited quantities the coming year. 

Om Sprays.—A continuation of a project in which improvements in the compo- 
sition of oil sprays for summer application have been the objective. Promising results 
have been secured. This project financed by the Standard Oil Co. of Indiana. Head- 
quarters at the Illinois experiment station. Investigator employed on the project, 
John L. Alsterlund. 

PYRETHRUM CULTURE IN THE UNITED STATES.—A continuation of a thorough and 
extensive study intended to solve the various problems involved in commercial grow- 
ing of pyrethrum in the continental United States. Good progress has been made and 
a solution has been arrived at for various problems involved in the domestic pro- 
duction of this imported plant. This project supported by Stanco Incorporated. Head- 
quarters at the New Jersey experiment station, with extensive supplemental work in 
Pennsylvania. Investigator employed, R. E. Culbertson. 

PRELIMINARY STUDY OF ORGANIC COMPOUNDS OF PROMISE AS INSECTICIDES AND 
FuNGicIpEs.—An exploration of various organic compounds which may be of value in 
the development of new and better sprays. Supported by the Monsanto Chemical 
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ee any | on a part-time basis. yoo at the New Hampshire experiment 
station. Investigator employed, W. A. Westgate. 

IMPROVEMENT IN PyRETHRUM SpRAyYs.—Continuation of a project designed to 
develop more efficient ways of using the active principles of pyrethrum flowers. A 
new and improved method of using the principles has been discovered. This work 
financed by J. C. Mak . Headquarters at Wesshars, Mass., with supplemental 
work in Florida and New Hampshire. Investigator employed, George rt Walker. 


DEVELOPMENT OF A NEW SPRAY FOR CODLING MoTH AND OTHER INsECTS.—An 
investigation of a considerable series of new organic compounds among which several 
have been discovered which are giving promising results and one in particular which 
has reached the point of successful field use. This work financed by the Dow Chemical 
Company. Headquarters at the Iowa experiment station, with supplemental work in 
Michigan and further work in various other states. Investigator employed, John F. 


New Fumicants.—Continuation of a project utilizing carbon dioxide in con- 
junction with other materials for the fumigation of stored products. A new principle 
in utilization of carbon dioxide has been discovered, and a new mixture of gases de- 
velo which is now on the market under the name ProxaTe. The fumigant is safe 
for the o tor, is not explosive, is inexpensive, and is giving consistently satisfactory 
results. Headquarters at the Iowa experiment station and in Chicago. Investigator 
employed, R. M. Jones. 

New FUNGICIDES AND INSECTICIDEs.—A study of a long series of organic com- 
ee which has resulted in the development of at least one material of promise. 

is project suspended at present awaiting manufacturing facilities. Supported by 
the National Aniline Company. Headquarters at the Delaware experiment station. 
Investigator employed, C. N. Priode. 

New Contact INsEcTICIDE.—An investigation intended to develop a means of 
utilizing Halowax oil as the active component of a new contact insecticide and result- 
ing in the invention of a new material which is giving excellent results and has ad- 
vanced to semi-commercial use. Supported by the Halowax Corporation. Head- 
quarters at Ohio State University. Investigator employed, E. P. Breakey. 


SuLpHuR INVEsTIGATIONS.—A fundamental study of particle size and similar 
factors in the performance of elemental sulphur as a fungicide. This work concluded 
in the fall of 1934. The project financed by the Freeport Sulphur Company. Head- 
quarters at the Delaware experiment station. Investigator employed, Paul D. Peter- 
son. 

Sutpuuric Acip In WEED ContTROL.—A study planned to disclose satisfactory 
methods of utilizing dilute sulphuric acid in control of weeds in cereals, notably 
mustard in barley, together with means of utilizing concentrated sulphuric acid in 
combination with other substances for eradication of resistant weeds. Machinery for 
application of dilute sulphuric acid has been devised and results of economic im- 
portance have been secured. This investigation financed by the Freeport Sulphur 
Company. Headquarters at the Davis sub-station of the University of California. In- 
vestigator employed, Willis E. Ball. 

DEVELOPMENT OF NEW INSECTICIDES AND FUNGICIDES UTILIZING SULPHUR AND 
CarRBON DisuLpHipE.—A thorough study of the possibilities of these two substances, 
both alone and in combination, and both from the insecticidal and from the fungi- 
cidal point of view. Financed by the Stauffer Chemical Company. Headquarters at 
the Connecticut experiment station and the Massachusetts experiment station. In- 
vestigators employed, M. V. Anthony and T. T. Ayers. 

PLANT Extracts, INCLUDING PYRETHRUM, DeRRIS, AND OTHERS.—A project 
planned to develop better means of utilizing the active principles of various plant 
extracts in insect control. Supported by S. B. Penick & Company. Headquarters at 
the New Hampshire experiment station and in southern states. Investigators em- 
ployed, O. J. Smith and W. C. Baker. 

CaTTLeE Sprays.—A study of the composition of cattle sprays and their improve- 
ment. Financed by the Hercules Powder Company. Headquarters at the Delaware 
experiment station. Investigator employed, A. M. Pearson. 
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New Spray MaTeRIALs AND NEw MEANS FOR THEIR APPLICATION.—A project 
planned to develop improved methods of application of spray materials in green- 
houses, home gardens, and similar situations, together with suitable materials for the 
new device. Supported by the Mergenthaler Linotype Company. Headquarters at 
the New Hampshire experiment station. Investigator employed, William H. O’Kane. 


CopLinG Motn Sprays.—A project for the development of new and safe spray 
materials for codling moth control. One or more materials of promise have been dis- 
covered. Headquarters at the Delaware and Indiana experiment stations, with supple- 
mental work in Virginia, Missouri and Washington. Supported by the General Chemi- 
cal Company. Investigator employed, Merrill M. Darley. 

In 1934 the following publications have been issued in the Crop Protection In- 
stitute bulletin series: 

No, 44, “Experiments with Sulphur and Pyrethrum,” by Dwight M. DeLong. 

No. 45, ‘“‘Halowax as a Contact Insecticide,”” by E. P. Breakey. 

No. 46, “Antiseptic Adhesive Tape Wrappers for Control of Graft Knot,’’ by 
A. J. Riker, S. S. Ivanoff and F. B. Kilmer. 

No. 47, ““‘The Crop Protection Institute, Summary of Progress,’’ by W. C. O’Kane. 


W. C. O'Kane 


REPORT OF TRUSTEE, TROPICAL PLANT RESEARCH FOUNDATION 


There is practically nothing new to report concerning the activities of the Found- 
ation since the report of a year ago. The organization has continued without change 
and the resources of the Foundation are being cared for by the Acting Director Dr. 
Crocker of the Boyce Thompson Institute. It will be possible at any time to resume 
projects if satisfactory arrangements are made for their support. The continued 


interest of this Association is fully appreciated. 
HERBERT OsBorN, Trustee 


REPORT OF THE REPRESENTATIVES ON COUNCIL OF UNION 
OF AMERICAN BIOLOGICAL SOCIETIES 


A memorandum concerning Indices is enclosed. It will be noted that the schedule 
for Vol. 8 (1934) calls for publication of this index in June 1935 and will thus, for the 
first time, meet the goal that has been in mind from the beginning. 

Further reduction of the funds available for editorial work has necessitated greater 
economies in production of the monthly numbers in 1934 and delayed the index pro- 
gram announced last year by several months. It is encouraging, however, to find that 
the income from subscriptions has been greater in 1934 than in 1933 and seems again 
on the up grade. 

As in 1933, it has seemed unwise during 1934 to undertake a special campaign for 
subscriptions because of the economic situation and because a study is being made of 
the usefulness of the Abstracts to biologists. You are perhaps familiar with the ex- 
amination of our case by the National Research Council following a suggestion by the 
Rockefeller Foundation. A report of this study will be presented at an early date as a 
basis for further consideration of the financial problem by the Foundation and by the 
Trustees of Biological Abstracts. 

Although the Union has on hand sufficient funds for the activities on behalf of 
Biological Abstracts contemplated within the next few months, it is desirable that we 
should be accumulating a larger fund for use in a subscription campaign as soon as 
this seems advantageous. The advantage of such a campaign may become apparent 
at any time and the Union should then be in a position to render the Abstracts a maxi- 
mum of assistance without delay. For this reason, the Executive Committee hopes 
that your organization will be able to make some contribution at its next meeting. 
The amount of such a contribution is not as important as the evidence of interest, in 
strengthening our position with those from whom we may seek a more permanent 
form of support. A solution of our financial problem is not in sight, but the officers of 
the Union are encouraged that Biological Abstracts has come thus far in a period 
of unprecedented economic difficulties. 
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BIOLOGICAL ABSTRACTS 


Progress and Expectations Regarding Indices 
Published 
Published 
Published 
f May be expected late 1935 or early | 
1936 according to funds available | 
Published 
’ Scheduled for April, 1935 
Vol. 8, 1934, ; Scheduled for June, 1935 


Publication of the Vol. 8 Index in June 1935 will, for the first time, place a complete 
volume upon the schedule of publication which has always been the desired goal and 
which it is expected can be attained in each succeeding year if funds are secured for 
placing the Abstracts upon a secure foundation. Eventually, it should be possible to 
publish the index of each volume somewhat earlier than June of the year following. 

C. R. Crossy 


REPORT OF COMMITTEE ON NOMENCLATURE 


Your Committee on Nomenclature submits herewith a list of twenty-four common 
names for the consideration of the Society, as additions to the list of approved names, 
and changes of two names already approved. We suggest that as heretofore this list 
be sent to the entire membership of the Association in order that each member may 
have opportunity to vote on the adoption or rejection of each proposed name. We 
therefore move that the report be accepted without reading of the proposed names 
and the committee authorized to proceed as above suggested. 

. A. Hystop, (Chairman) 
. C. BisHope 

E. O. Essic 

H. B. HUNGERFORD 


REPORT OF THE BOARD OF TRUSTEES OF THE PERMANENT FUND 


During the past year additions to the fund have been made from accrued interest 
from securities and savings deposits. Three of the United States Liberty Bonds were 
called by the Treasury Department and were exchanged for U. S. Treasury Bonds. 
The fund has been audited and the report of Ernest L. Millington, State Accountant, 
will be found with the other transactions of the Association. 

E. F. 

H. B. HUNGERFORD 

A. F. BurGEss 

P. J. PARROTT 

A. I. Bourne, Chairman 


REPORT OF THE JOINT COMMITTEE ON INSECT COLLECTIONS OF 
THE AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 
AND THE ENTOMOLOGICAL SOCIETY OF AMERICA 


Heretofore the American Association of Economic Entomologists have had a 
special Committee on Insect Collections. At the Boston meeting December 27-29, 
1933, this association and the Entomological Society of America decided it was desir- 
able that the two independent committees on Insect Collections of these two so- 
cieties work in unison and action was taken to bring this into effect. By action of the 
presidents of the two entomological organizations concerned and the membership of 
the two committees representing each society, T. H. Frison was appointed Chair- 
man of this Joint Committee. 

It was felt that the data previously gathered and published by these formerly 
separate committees was of sufficient use and importance to warrant again its gather- 
ing and publication. Since the data on private collections has been published by the 
American Association of Economic Entomologists it was thought by the Joint Com- 
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mittee that this Association should continue to print the assembled data on private 
collections and the Entomological Society of America that on institutional collections. 
For the sake of uniformity in reporting, a questionnaire was sent out to ento- 
mologists and entomological centers requesting data similar to that previously gath- 
ered. Seventeen reports were submitted in comparison with the sixteen of 1933. It 
seems evident that after a period of a few more years there will be very few private 
collections of importance which will not have been reported and this type of activity 
by your committee will diminish until a new group of private collectors has arisen. 
No attempt has been made to keep data on private collections up to date as in the 
case of the larger institutional collections. 


J. 
E. 


Name and address 


K. Bowman, 


10240 Wadhurst Rd., 


Edmonton, Alta. 
S. E. Crumb, 
P. O. Box 233, 
Pu Wash. 
Cc. rake, 
owa State College, 
Ames, Iowa 
Chas. L. Fluke, 
Univ. of Wisconsin, 
Madison, Wisc. 
M.C. Lane, 
P. O. Box 616, 
Walla Walla, Wash. 
Kenneth Maehler, 
422 W. Laurel, 
Ft. Collins, Colo. 
Z. P. Metcalf, 
State College Sta. 
Raleigh, N.C. 


T. B. Mitchell, 
State College, 
Raleigh, 
. H. Painter, 
Kan. State College, 
Manhattan, Kansas 


Curtis W. Sabrosky, 
Kan. State College, 
Manhattan, Kansas 

oger C. Smith, 
an. State College, 
Man*attan, Kansas 

E. Graywood Smyth, 
Hacienda Cartavio, 
Triyillo, Peru 

M. A. Stewart, 

Rice Institute, 
Houston, Texas 
H. Swenk, 
niv. of Nebraska, 
Lincoln, Nebraska 

B.G. Thompson, 
Oregon Agr. Sta.., 
Corvallis, Oregon 

D. A. Wilbur, 

Kan. State College, 
M: anhattan, Kansas 

J. Wilcox, 

P. O. Box 233, 
Puyallup, Wash. 


H. McDuNNouUGH 
F. W. MuESEBECK 
P, ALEXANDER (American Association of Economic Entomologists) 
C. Van DyKE 

H. Frison, Chairman, “ 


Respectfully submitted, 
. A. G. REHN (Entomological Society of America) 
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SumMMARIZED Data ON Private COLLECTIONS 


Groups 
represented 


Lepidoptera 
Noctuidae larvae 


Hemiptera (Western 

Hemisphere) 
Tingitidae (world) 
Syrphidae 


Coleoptera, esp. 
Caraboidea and 
Elateridae 

Coleoptera 


Homoptera as follows: 
Cicadidae, Cicadelli- 
dae, Cercopidae, Mem- 
bracidae, Fulgoridae 

Megachilidae and other 
Apoidea 


Diptera, mostly Bomby- 
liidae, Apioceridae, 
Nemestrinidae, Mydai- 
dae, Asilidae 

Acalyptrate Diptera, 
especially Chloropidae 


Neuroptera 


Coleoptera; few Lepi- 
Diptera, Hem- 
tera and ii 
Sip onaptera, 
dae and Mallophaga 


Apoidea, Oestridae and 
Hippoboscidae 


Aegeriidae 
Cicadellidae 


(gnl.) 
Asilidae 
Coleoptera 


menoptera 


Geographical 

distribution 

of collections 
Alberta, Canada 


Nearctic 


North America 
North America 
United States 


The World 


Americas 


Nearctic and Neotropical 


United States 
North America, some 
exotics 


United States to Peru 
and Italy 


North America 
North America 
Mostly holarctic 


Western and Southwest- 
ern United States 


Nearctic 
Nearctic 
Nearctic and Palearctic 


No. speci- No. 
mens in 
collection 


8,035 1,168 
3,000 400 
Several 
thousand 
15,000 
40,000 
2,000 


100,000 


6,000 


16,000 


| 
—= 
2,500 
600 
plus 
675 
plus 
9,030 200 
plus 
2,110 189 
3,000 ? 
7,400 1,143 
10,100 500 
12,050 2,156 
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Is collection avail- Plans for dis- Will you determine 
No. of able to other position of species in your 
etc. workers Collection specialty 


15 Yes Probably Canadian 
Nationa] Museum 


U.S. National 


Museum 

None 
American Museum 
of Natural History 


U.S. National 
Museum 


Yes, especially 
Bombyliidae and 
Apioceri 


Yes 
Kansas State College Yes 


None In Cicindelidae 


Cornell University In Siphonaptera 


Probably University 
of Nebraska 


? Yes 


Kansas State College Yes 


None In Asilidae 


REPORT OF CODLING MOTH COMMITTEE 


The chief activity of the Committee has been the sponsorship of a general con- 
ference, which was held at Lafayette, Ind., on February 27 and 28, 1934, preceding 
the annual meeting of the North Central States Entomologists. The meeting was 
held at that point on invitation extended by Prof. J. J. Davis of Purdue University. 
The conference met in a general session during the afternoon and evening of February 
27, and part of the morning of the 28. It was then divided into three sections to discuss 
the following three topics: (1) The Research Program; (2) Experimental Methods; 
and (3) Recommendations to be made to Growers for the 1934 Season. The general 
conference later reassembled to hear and discuss the reports from the groups. Seventy- 
five persons from Canada, from the District of Columbia, and from 17 States, in- 
cluding several northwestern and eastern States, were in attendance. 

The Committee has tentatively accepted an invitation from Mr. W. P. Flint to 
hold a similar conference at Urbana, IIl., late in February, in conjunction with the 
annual meeting of the North Central States Entomologists. It is proposed that this 
conference continue giving special attention to a consideration of the research pro- 
7 and to experimental methods, matters on which progress was made at the 1934 

erence. 


Yes Yes 
Several hundred Several thousand To specialists Yes 
| None 65 Yes Yes 
None 25 Yes Elateridae 
None None Yes None 
50 200 Yes None Yes A 
5 275 Yes None Yes 
39 857 To specialists None po 
None 9 Yes 
Few Few No Cs 
2 ? Yes SCC 
| 
None 12 Yes SC 
20 75 Yes ee 
3 750 
: Yes 
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In addition, the Committee has arranged with the Bureau of Entomology and 
Plant Quarantine to get together preliminary results of the experimental work of the 
season of 1934 for the information of entomologists interested, in advance of their 
publication through regular channels. This material will shortly be mimeographed for 
distribution. 
Respectfully submitted, 
. S. Houser, 
. J. PARROTT, 
W. A. Ross, 
G. M. List, 
W. J. SCHOENE, 
B. A. Porter, Chairman 


REPORT OF THE COMMITTEE ON RESEARCH WORK ON THE 
CONTROL OF THE EUROPEAN CORN BORER! 


A review of European corn borer research of Federal and State investigators, as 
well as Dominion and Provincial workers in Canada, reveals an unexpectedly large 
development of controls for this insect. The extensive studies of the insect itself have 
indicated the points of attack, and with the unstinted cooperation of agronomists, 
plant breeders, agricultural engineers, animal husbandmen, agricultural economists, 
and entomologists, the results have been large and valuable. . 

During the past ten years there has been the development of trash guides and 
aligning disc jointers for plows which enable the plowman to completely turn under 
and cover cornstalks and other plant debris; also of low cutting devices to remove all 
infested material from the field, especially useful where the corn is to be ensiled or 
shredded. In the field of agronomy it has been found that rate and date of planting, 
among other things, have a marked effect on the corn borer. Studies of the reaction of 
the insect to different plant characters have enabled the plant breeders to develop 
hybrid strains which show an undoubted value for the future. Agricultural econo- 
mists have given good service in the planning of farm methods under corn borer in- 
festations, with due consideration to the new controls that have been developed. 
Studies in insecticide control have resulted in the development of effective insecticides 
which may have a wide use in the control not only of the European corn borer in 
sweet corn, but also of the corn earworm. The study of corn borer parasites in foreign 
countries and subsequent study and release in the United States and Canada has re- 
sulted in the establishment of several species, at least two of which indicate definite 
promise as a valuable aid in the natural control of the borer. These and other con- 
trols which are partially perfected fully justify the funds expended for research. 

It should again be noted and emphasized that several of the results of these funda- 
mental investigations have an immediate application in the betterment of agricultural 
practices other than corn borer control. 

Those who have followed the progress of the borer from year to year are almost 
unanimous in the opinion that the European corn borer is a dangerous potential pest 
of corn in the “Corn Belt’ in spite of the fact that it has caused serious losses 
in only a comparatively small portion of the total infested area, especially in the 
central west where corn is a major crop, but this situation does not warrant 
changing our original ideas of the seriousness of this insect pest. A studv of the 
weather during the past five years shows that the seasonal weather conditions 
have been generally abnormal and that of the last five years only one has been favor- 
able to the corn borer, and three definitely unfavorable. Regardless of these unfavor- 
able conditions the borer has in most of the areas shown an increase each year, except 
in 1930 and 1934, when conditions were unusually unfavorable in regions of the 
central west. In 1934, for exaniple, the subnormal moisture conditions with abnor- 
mally high temperatures, together with hot dry winds, hindered pupation of the 
borer in spring, egg masses were peeled off with the curling of the leaves, and es- 
tablishment of young borers was extremely hazardous. Another factor which is doubt- 
less a check on borer increase is the adoption by many farmers of better plowing and 


‘It did not appear advisable to have a meeting of the committee this year, and since the chairman 
was unable to personally study the pecgpens of investigations, the accompanying report was prepared by 
J. J. Davis at the chairman's request. G. A. Dean. 
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other clean-up measures because they are better farm practices. Inasmuch as the 
borer has shown some increase under unfavorable conditions, it is believed that with 
a season or two of favorable conditions it will show marked increase. Once the borer 
becomes established in destructive numbers we can expect a continuous need for the 
results of corn borer research to date. 

In view of a probable need for means of preventing the corn borer from becoming 
destructively abundant and in controlling the pest where it has become a problem 
calling for the adoption of control measures, it is the opinion of your committee that 
Federal, State, Dominion and Provincial agencies be not discontinued nor funds re- 
duced below their present status, and that the following lines of research should be 
emphasized: 

1. That distribution and population surveys be continued to determine the future 
status of the insect, especially since its reaction to weather conditions are so well 
marked that should normal or above normal seasons occur, dangerous increases would 
undoubtedly take place in some areas. 

2. That resistance and tolerance of varieties, and related studies, be continued. 
These investigations have been more recently begun and are showing considerable 
promise. Since the borer will continue to be a factor in corn production in the future, 
the cooperation of the entomologists, plant breeders, and agronomists in selecting 
varieties or strains of corn for future use is highly important. 

3. That insecticidal studies be pressed because of the continued and persistent 
damage which has occurred in sweet corn growing sections. 

4. That parasite work be continued on its present scale to allow for the distribution 
of the most promising species to all sections of the infested area. The work of im- 
portation of new species has already been greatly reduced. However, the more prom- 
ising species are, in many cases, well established in some sections of the infested 
area, icularly the East, and their redistribution seems important and advisable. 

5. That work on plow equipment, particularly as it affects the proper coverage of 
cornstalks and other debris, and such other equipment as is conducive to the pro- 
duction of cleaner and better farming, be continued cooperatively by engineers, 
agronomists and entomologists. Such equipment if made available to the growers, will 
assist in holding the borer populations to a lower level, as well as assist in the control 
of weeds and other insects. 

6. One of the greatest needs for a fuller understanding of the corn borer and its 
range of distribution and destructiveness, and for further development of controls, is 
a detailed and comprehensive study of the natural and artificial ecological factors, 
individually and collectively, as they relate to the corn borer. These studies will aid 
not only in the development of corn borer controls but also may enable us to lay down 
well founded, fundamental biological and ecological principles. The present corn 
borer budgets contain little or no funds for this type A research. 

7. As the distribution of the borer is extended the results of the past research, such 
as date and rate of planting, tolerant and/or resistant strains, substitute crops, etc., 
should be applied to determine their suitableness to meet situations which exist in the 
new environments. 

Respectfully submitted, 
Gro. A. DEAN, Chairman 
L. CAESAR 
D. J. CAFFREY 
T. J. HEADLEE 
J. J. Davis 


REPORT OF THE SPECIAL COMMITTEE TO THE AMERICAN 
ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 


The Special Committee of the Association appointed by President Hinds made its 
report at the Boston meeting and was duly discharged. Almost immediately after the 
close of the Boston meeting, word came of further drastic reductions and eliminations 
of personnel in the Bureau of Entomology and the Bureau of Plant Quarantine, and 
with the consent of the Executive Committee the same Special Committee was re- 
appointed on February 6, 1934 by the present President to see what might properly 
be done to prevent too drastic reductions and eliminations. Subsequently this was 
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made a joint committee with the Entomological Society of America and both organi- 
zations have shared in the expenses incurred. 

During this year there has been no meeting of the Special Committee. Because it 
was impossible to assemble the full Committee in time for action, the chairman of the 
Committee went to Washington on February 7, 1934, to determine a suitable line of 
procedure. He found the next morning that the hearings before the House Com- 
mittee were just about to close, so he went before that Committee and made a plea 
for certain lines of work, there not being even time to get in touch with Dr. E. N. 
Cory, the nearest other member of the Committee. On the same day the chairman 
and Doctor Cory prepared a written statement to the same effect which was pre- 
sented to the Committee for the record. 

A request was at once filed with the Senate Committee for a hearing. Through some 
fault, which we have not undertaken to determine, our Committee was not notified 
of the time when we should appear before the Senate Committee. On the afternoon of 
March 9, Doctor Cory received a telephone message from the Secretary of the Senate 
Committee that the hearings were just about to close, and all that could be done 
under the circumstances was to file the same letter as was given to the House Com- 
mittee, this time signed by all members of the Committee. 

Individual members of the Special Committee made certain recommendations to 
the Congress on projects with which they were especially familiar, but there was no 
general action other than as indicated. 

Members of the Special Committee have also undertaken by correspondence to 
learn the attitude of the President’s Scientific Advisory Board relative to federal 
support of research. We learn that this Board has made important recommendations 
to the Bureau of the Budget, but without specific results so far. 

On March 21 the chairman again went to Washington to confer with officials as to 
a proper line of later activity. 

In view of the fact that there has been a serious decline in the number of ento- 
mologists employed by the Bureau, as now combined after July 1, 1934, and in view 
of the further fact that many states are influenced in their support of such work by 
the policies of the federal government, the Committee desires to recommend that it 
be discharged, but that another committee be named by the membership of the As- 
sociation, on nomination by the duly organized Committee on Nominations, to study 
the work of the federal Bureau and to take such steps as seem desirable or necessary 
looking to an increase in the appropriations for federal support of investigations, 
determinations, extension and control activities in entomology. It is further recom- 
mended by the present Committee that some allotment of funds be made to the 
regular committee, to enable it to conduct such travel and to meet such other ex- 
penses as may be deemed necessary by the committee. To this end the Special Com- 
mittee has handed to the Committee on Resolutions certain resolutions to come before 
the membership and the Special Committee urges the adoption of these resolutions, 

Respectfully submitted, 
W. E. Britton 
Ernest N. Cory 
E. P. Fett 
Joun S. Houser 
E. F. Chairman 


REPORT OF PROGRAM COMMITTEE 


ALTERNATIVES FOR PROGRAM RECONSTRUCTION 


. Four day program. 
. Three day program with several concurrent sessions. 
3. Reduction of titles of inconsequential papers through willing coéperation of mem- 
TS. 
. Adoption of programs largely composed of symposia and invitation papers. 
. Censorship of titles by the committee. 
). Printing of program with a brief resume of paper to be submitted by the author. 
The title only to be read by the Chairman unless questions or comments are 
offered by members. 


5 . 
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SUGGESTIONS 

1. The Committee is of the opinion that a larger proportion of minor papers and 
reports of work in progress, be presented before Branch meetings and that the 
National Sessions be reserved for major topics. 

. The Committee feels that members in charge of State and Station work have been 
somewhat remiss in failing to censor and criticize papers of assistants before sub- 
mission to the programs of the Association. 

. The Committee suggests that members use greater care in the preparation of 
lantern slides so they may be legible to the entire audience. 

. The Committee likewise recommends a more strict editorial policy whereby 
authors of papers may be requested and required to greatly reduce verbosity in 
so far as the subject matter will permit. 

F. C. Bisnopr 

L. S. McLane 

J. G. SANDERS 
Committee 


PresIDENT Puitiips: The Forty-Seventh Annual Meeting of the 
American Association of Economic Entomologists will be in order. 
The first report will be that of the Secretary, Mr. Bourne. 


REPORT OF THE SECRETARY 


The membership at the Boston Meeting was 1214, comprising 645 active, 519 
associate and 50 foreign members and including 6 life members. 

The present membership totals 1159 as follows: Active Members 680, Associate 
Members 427, Foreign Members 52. There are at the present time 6 Life Members. 

These figures indicate clearly the effect on our membership of the condition of busi- 
ness depression which still continues over the United States and other sections of the 
world. 

During the year the loss to our membership by death has been slight in numbers 
but the Association has suffered greatly in the quality of those who have been taken. 

William Beutenmuller for 20 years curator of the Department of Entomology at 
the American Museum of Natural History died at his home on February 24, 1934 
in the 70th year of his life. Born in Hoboken, N. J. March 31, 1864 he received his 
early education in public and private schools in New York City. His period of service 
in the American Museum extended from 1888 to 1912. He also served as editor for 
the first eleven volumes of the Journal of the New York Entomological Society and 
was president of that Society in 1900. 

John M. Aldrich for many years an outstanding authority on the Diptera died at 
the age of 68 on May 27 in Georgetown Hospital, Washington, D. C., after a brief 
illness. He was born January 28, 1866 in Little Valley, Minnesota. He received his 
Bachelor's Degree from South Dakota State College in 1888 and three years later 
his M. S. Degree from that institution. He received a Ph.D. from Stanford University 
in 1906. He taught Entomology at South Dakota College and later the University of 
Idaho. In 1913 he entered the Federal Bureau of Entomology and in 1919 was called 
to Washington to serve as curator in charge of Diptera in the National Museum. His 
interest very early centered upon the Diptera and in that field he published many 
papers of distinction. In every position he occupied his service was characterized by 
efficiency and kindliness. His many friends mourn his loss. It is significant of his 
nature that those who knew him best held him in highest esteem. P 


Cotton STATES BRANCH 


The 9th Annual Meeting of the Cotton States Branch was held at Memphis, Tenn., 
February 1, 1934 with R. W. Leiby as Chairman. The attendance was good and the 
interest shown in the sessions very gratifying. 

The meeting was honored by the presence of L. A. Strong, Chief of the Federal 
Bureau of Entomology and Plant Quarantine and A. S. Hoyt, Assistant Chief. 

Dr. W. E. Hinds reported some of the main features of the Boston meeting at 
which he presided and a pleasant feature of the meeting was the presentation to Ex- 
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President Hinds of a Past President's Diploma by Chairman Leiby, in behalf of the 
Association. 
The Branch has a membership of 219. The following were elected: 

Chairman—S. W. Bilsing, College Station, Texas 

Vice Chairman—S. Marcovitch, Knoxville, Tenn. 

Sec.-Treas.—O. I. Snapp, Fort Valley, Ga. 


Paciric SLOPE BRANCH 


The 19th Annual Meeting of the Pacific Slope Branch was held at the Universit 
of California, Berkeley, Cal., June 19-22, 1934, under the direction of Chairman G. I. 
Reeves. Sessions for the reading of papers and discussion occupied three full days. 
The fourth was given over to a joint session with the Pacific Coast Entomological 
Society, the Lorquin Entomological Club and the Entomological Society of America; 
and to visits to the California Academy of Science. The total attendance was 121. 
The officers elected for 1935 were: Chairman—H. E. Burke. Vice-Chairman—William 
Moore. Sec.-Treas.—H. A. Scullen. Announcement was made that the 1935 meeting 
meeting would be held at Los Angeles and the following year at Seattle. 


EASTERN STATES BRANCH 

The annual meeting of the Eastern States Branch was held November 22 and 23 
in New York City under the direction of Chairman L. A. Stearns. The sessions for the 
reading of papers and discussions occupied two full days. There was an unusually 
large attendance, very full program and the quality of the papers high. 

The meeting was climaxed by special session for the discussion of the ‘‘Codling 
Moth Control and Its Conflict with the Spray Residue Problem." The Dutch Elm 
Disease was also given considerable attention. 

The officers elected for 1935 were Chairman, B. A. Porter, Vice Chairman, R. B. 
Friend and Secretary-Treasurer, H. B. Weiss. 


INDICES TO THE LITERATURE OF AMERICAN ECONOMIC ENTOMOLOGY 


Indices I and II: 

Sales of these volumes in 1934 have amounted to $58.00. 
Index III: 

Sales of this volume in the same period have been $61.50. 
Index IV: 

Sales have amounted to $112.45. 

In each case the figures of the present year represent an increase over the previous 
year; the total receipts being $231.95 as compared with $151.00 in 1933. It is to be 
hoped that purchase of these volumes will be more general when and if financial con- 
ditions tend to improve. The price continues at $5.00 per volume. 


JOURNAL OF Economic ENTOMOLOGY 


Volume 27 of the Journal of Economic Entomology has just been completed and 
contains 1213 pages, approximately the same size as the previous volume. 

The subscription list has increased somewhat during the year, the difference repre- 
sented almost entirely by an increased number of foreign subscriptions. Additional 
financial assistance has been seeured from advertisements and by the payment by 
authors for excess matter over the six page limit and for early publication. These 
have combined to make — the financing of the Journal at present low sub- 
scription rates in spite of very material increases in the cost of publication. The 


present (December) subscription list consists of United States 1253, Canada and 
United States Insular Possessions 86, Foreign, 381, a total of 1720 as compared with 
1653 in the corresponding month of 1933, a net gain of 67. 

There is attached hereto a statement of the cash received and disbursements made 
by the Association, Journal and Index Accounts and additions by interest from se- 
curities to the Permanent Fund. This has been audited by Ernest L. Millington, 
State Accountant, Springfield, Mass. 


Respectfully submitted, 
A. I. Bourne, 
Secretary 
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SumMARY oF CASH RECEIPTS AND DISBURSEMENTS OF AMERICAN ASSOCIATION OF 
Economic ENTOMOLOGISTS 
Associa- Index Index Index 
Total Journal tion IV III Land II 


Balance, Dec. 9, 1933 per 
previous report $ 5,618.19 $ 2,986.54 $1,647.20 $199.32$ 94.01 $691.12 


- 112.45 61.50 58.00 


Subscriptions, advertis- 
ing and reprints 7,138.54 7,138.54 —_— 
Dues and miscellaneous. 1,377.09 ————_ 1,377.09 


$14,365.77 $10,125.08 $3,024.29 $311.77 $155.51 $749.12 


Expenses: 
Auditing 35. . 
Printing 
Clerical work 
Editor's salary 


Telegraph, freight, tele- 

and express. ..... 
sretary’s salary 

Halftones and engrav- 


Supplies and stationery . 
Surety bond of Secretary 
Expenses of Spec. Comm. 
Branch secretaries ex- 


Stenographic report. . .. 
Association badges 
Student lab« - 

Rental of safe ueposit box 
Bank collection charges. 
Federal check tax 


58 
200. 
593. 

7. 

12 

89. 

47. 

99. 

22. 

2. 
5. 


$ 7,862.00 $ 7,125.70 $ 715.30$ 5.00$ 5.00$ 11.00 
Balance Dec. 8, 1934 $ 6,503.77 $ 2,999.38 $2,308.99 $306.77 $150.51 $738.12 
The balance is accounted for as follows: 
Deposited in First National Bank of Amherst, checking account 


Deposited in First National Bank of Amherst, savings dept 
Cash on hand 


PERMANENT FuND AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 
For the period from December 9, 1933 to December 8, 1934 


Balance, December 9, 1933 $15,180.86 
Additions 

Interest from securities 

Interest from savings deposits 

Gain in transfer of securities 


Balance, December 8, 1934 Jen $15,896.70 


F 
I 
Income: 
- 
‘ 
Postag 110.55 61.70 5.00 5.00 10.00 
46.44 12.41 — — —— 
100.00 100.00 —— —— 
ing 593.59 ——_ — 
1.45 5.909 —— —— 
12.50 — — 
penst 47.92 —— —— 
99.22 —- — —— 
2.25 2.25 — 1.00 
57 567 — 
$6,503.77 
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PERMANENT FuND AMERICAN ASSOCIATION OF ECONOMIC ENTOMOLOGISTS 
For the period from December 9, 1933 to December 8, 1934 


(Concluded) 

Invested as follows: 
Par value Securities 

1000 United States Liberty Bonds 4%%............. $1,000.00 

2000 United States Liberty Bonds44%%............. 1,984.00 

4000 Federal Land Bank of St. Louis44%%........... 3,550.00 

9000 ©6Provinceof Ontario 5%... 2,000.00 

2,484.00 $11,018.00 


2500 United States Treasury Bonds3%%............ 


Bank Deposits 


Savings Bank 
Savings Department, Trust Company 
1,027.63 4,878.70 


Franklin County Trust Co., Greenfield, Mass............ 


$15,896.70 


Audit of the accounts of the American Association of Economic Entomologists 
covering period from December 9, 1933 to December 8, 1934. 
Receipts as recorded in cash book verified. 


Vouchers checked to recorded payments. 
Balance, per cash book, verified with statement from First National Bank of Am- 


herst, Mass., and deposit book of Savings Department of First National Bank of 


Amherst, Mass. 
Cash in hands of Treasurer verified. 
Income from Permanent Fund, anc balance as shown in report, verified by ex- 


amination of bank books and securities. 
Appended is a schedule of receipts and payments for the period audited and a 
statement of the income during the period and condition of the Permanent Fund on 


December 8, 1934. 


Springfield, Mass. 
December 9, 1934 


The motion was regularly proposed and carried that che report be 
accepted. 


Ernest L. MILLINGTON, 
State Accountant 


REPORT OF THE EXECUTIVE COMMITTEE 


The work of the Executive Committee for the year has been largely routine, and 
the following actions are reported for the information of the members. 

In accordance with the authority granted at the Boston meeting, on January 23 
the president appointed a committee on program consisting of three active members, 
to assist the president and secretary in the preparation of the program for this and 
subsequent meetings. The members selected were: Mr. J. G. Sanders, chairman for 
this year, to serve three years, Dr. F. C. Bishopp for two years and Mr. Leonard S. 
MacLaine for one year. This committee has made helpful suggestions and will present 
further recommendations at this meeting, some of which could not be adopted this 
year without approval of the membership. 

The Executive Committee on recommendation of the Program Committee pro- 
poses, subject to the approval of the Membership that: 

The titles on the program for the General Sessions for next year’s meeting be 
printed with a brief (not to exceed 200 words) informative resume of the papers, in- 
cluding the results and conclusions of the work. The title only is to be read, unless 
questions or comments are raised by the members. * 

Past President Hinds was asked to present the greetings of this Association to the 
Texas Entomological Society at its meeting held January 26 and 27. 

At the Boston meeting, this Association and the Entomological Society of America 
each selected three members of a joint committee on entomological collections but 
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there was no oepenty at Boston for the persons thus elected to meet for the 
organization of their work. On January 2, your president proposed to the President 
of the Entomological Society that it be agreed between them that Professor Frison 
be designated as chairman of this joint committee for the year. President Metcalf 
concurred and Professor Frison has so acted. 

The Cotton States Branch of the Association met January 31 and February 1 and 
2. Because of the inability of your president to attend, he sent a letter of greeting to 
those present. At that time the past president’s diploma was presented to Past Presi- 
dent Hinds by Vice-President Leiby, and it was most fitting that this presentation 
occur among those members of this Association with whom Professor Hinds has been 
most closely associated. 

On February 5, Professor P. W. Claassen was appointed as a representative of this 
Association in formulating plans for the International Entomological Congress which 
it is proposed to hold in Madrid during next summer, and to work with a committee 
selected by the Entomological Society. 

Almost immediately after the close of the Boston meeting, reports of still further 
curtailments of funds for federal work in entomology were circulated. The President 
at once communicated with the Executive Committee and with their approval re- 
appointed the same Special Committee which served in similar work the previous 
year. This Special Committee will make its final report at these meetings. 

After some preliminary correspondence, the following committee was appointed 
by the Presidents of the two entomological organizations to arrange for the Pitts- 
burgh meetings: Dr. A. Avinov, Dr. Samuel Williams and Dr. Hugo Kahl, all of 
whom are members of the Entomological Society of America but not of this Associ- 
ation. This Association is indebted to these men for their helpful labors in our behalf. 


On February 27 and 28 your President attended the annual Codling Moth Con- 
ference, arranged by the appropriate committee of this Association. The Committee 
is to be commended for the excellent plans made for this Conference and for its 
marked success. Immediately thereafter, on March | and 2, meetings were held of 
the North Central States Entomologists and of the Central States Plant Board, all 
of which were well attended and the meetings were of outstanding merit. 

On March 19, Mr. John E. Graf, alternate, was asked to represent the Association 
at the annual meeting of the National Research Council, the regular representative, 
Professor W. A. Riley, finding it impossible to be present. 

Since the special committee on the publication policy of the Journal of Economic 
Entomology failed to render a final report at the Boston meeting, and under authority 
of the Association at that meeting, the same committee was on March 20 asked to 
continue its services. This Committee consists of Professor H. J. Quayle, Chairman, 
Dr. C. L. Metcalf, and Mr. A. F. Burgess. 

On May 11 to 13, your President had the pleasure of attending the centenary cele- 
bration of the University of Delaware, on an invitation issued to this Association 
through the good offices of Vice-President Stearns, head of the entomological work of 
the institution. 

On June 20 to 22, the annual meeting of the Pacific Coast Branch was held in 
Berkeley. Because of the inability of the President to attend, greetings were sent to 
those present. 

The Committee on Nominations for the current meeting has been appointed, con- 
sisting of Messrs. Arthur Gibson, F. L. Campbell and George M. List. The Com- 
mittee on Resolutions was also appointed, consisting of Messrs. D. M. DeLong, 
W. P. Flint and E. P. Felt. 

The Executive Committee desires to suggest that the Codling Moth Committee 
consider the feasibility of holding the Codling Moth Conference in conjunction with 
the annual meeting, in order to permit members to attend who have an interest in 
this work but who cannot arrange for trips away from their offices so close together. 

At the Boston meeting, the Executive Committee was charged with the duty of 
formulating a statement of policy for the Association relative to the permanent fund 
and an endowment fund, for both of which there have been committees elected by the 
Association. The Executive Committee therefore desires to present the following 
statement of policy for the purpose of bringing these questions to a vote of the mem- 
bership at this meeting. 


| 
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PERMANENT Funp: This fund shall be maintained as a stabilizing influence on the 
finances of the Association and shall at present consist of moneys obtained from 
the payment of life memberships, from income from the investments and bank de- 
posits of the Association and from such additions from the current funds of the or- 
ganization as “| be voted from time to time. 

ENDOWMENT FuND: Some years ago the Association voted to establish a com- 
mittee which was asked to take such steps as might be possible to obtain for the As- 
sociation a suitable endowment, to the end that the Association might be enabled 
to use the income from such a fund to support essential research in the furtherance 
of economic entomology in the countries represented in the active membership of the 
Association, that the Executive Committee, formulate a statement of policy on this 
question and meanwhile that the Committee be discharged. This recommendation 
was approved at the Boston meeting. 

The American Association of Economic Entomologists desires to go on record as 
believing that a suitable endowment fund, the income of which could be expended 
by the Association for the prosecution of emergency and no*eworthy investigations 
in Economic Entomology, would be highly desirable. Since at this time there seems to 
be little opportunity to obtain a sum of money which would enable the Association 
to conduct research which would be of importance in insect pest control, it is pro- 
posed that for the present this effort be abandoned, but that the following statement 
be incorporated in the minutes of the Association of the policy which should later 
guide the organization in such an undertaking. 

It is believed that if and when funds may be obtained from persons or organi- 
zations interested in the promotion of investigations in Economic Entomology, it 
would be advantageous to the profession of Economic Entomology that such a fund 
be obtained and held subject to the actions of the Association, and conducted in such 
a manner as to be free of restraints due to commercial or political influences. 

In the event the opportunity shall arise when members find themselves able to 
encourage gifts to the endowment fund of the Association, they are urged to present 
the needs of Economic Entomology for such activities as are indicated above to 
persons or organizations able to make such contributions. 

It shall be the policy of the Association to accept gifts to the endowment fund with 
the strict provisions and with such legal arrangetnents as may be desired or required, 
that the purpose of the Association is to use the income from such a fund for the 
prosecution and stimulation of research along important lines of Economic Ento- 
mology, either (1) through direct allotments of funds to laboratories or institutions 
where such research can best be conducted, (2) by the temporary or permanent es- 
tablishment of scholarships or fellowships, or (3) by grants of funds to members of 
the Association or others in order to enable them to conduct important research in 
Economic Entomology which would otherwise be impossible. The determination of 
the exact manner in which funds may be allotted or expended shall temporarily rest 
with the Executive Committee of the Association, Provided, that as soon as a suitable 
fund shall be obtained, there shall be established within the Association a Committee 
on the Endowment Fund consisting of active members each of whom shall serve for 
a period of at least five years, with suitable rotation of its membership in order to 
secure permanency of policy, the duty of which Committee shall be to administer the 
income from the endowment fund in keeping with the policies herein set forth. 

The Executive Committee recommends that the sum of $50.00 from Association 
funds be appropriated for the support of Biological Abstracts. 

The Executive Committee also recommends the sum of $300.00 be transferred 
from Association funds to the Permanent Fund. 

The Executive Committee has heard and accepted the reports of the following 
Committees and has authorized their publication in the Journal: 

Representative to the National Research Council by W. A. Riley. 

The Governors of the Crop Protection Institute by W. C. O’Kane. 

Scientific Trustee, Tropical Plant Research Foundation by Herbert Osborn. 

Representative on the Council of the Union of Biological Societies by C. R. Crosby. 

Committee on Nomenclature by F. C. Bishopp. 

Board of Trustees for Permanent Fund by A. I. Bourne. 

Committee to Formulate Plans for Investigation of the Codling Moth from Bio- 
logical and Control Standpoints by B. A. Porter. 
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a on Research Work on the Control of the European Corn Borer by 
. J. Davis. 
J Special Committee on Policy of the Journal of Economic Entomology by A. PF. 
Burgess. 

Special Committee on Investigation of Reorganization of Entomological Research 
in the Federal Government by E. F. Phillips. 

Program Committee by J. G. Sanders. 

A word of appreciation should be expressed to our colleagues of the Entomological 
Society of America for their hearty cooperation in the several instances during the 

ear in which cooperative action was needed. It is worthy of special mention this year 
demain of the large number of instances during the year just passed when friendly 
cooperation was helpful. 
E. F. Puituips, President, for the Executive Committee 


The motion was regularly made, seconded and carried, that the report 
of the Executive Committee be accepted. 


PRESIDENT PHILLIPs: We will now hear reports from Mr. Burgess and 
Dr. Felt regarding two important considerations for the future of the 
Association which the Executive Committee did not feel authorized to 
act upon permanently. 

Mr. A. F. Burcess: Mr. President and members of the Association: 
This report has to do with the work of a special committee on the Publi- 
cation of the Journal of Economic Entomology. This Committee con- 
sists at the present time of Professor Quayle, who is Chairman, Dr. Met- 
calf of Illinois, and myself. Professor Quayle was not able to be here so 
he has asked me to present the report. 

I might say, in introducing this report, that it has been impossible 
for this committee to meet and talk over the situation, and as a result 
of that all the work that has been done has been done by correspondence, 
and that has made it very difficult to work out the report, but I think a 
good many of the points that the Committee have considered have been 
taken up, worked over, and it seems to me, although there have been 
minor compromises here and there from the different members of the 
Committee, that the report is in workable condition. 


REPORT OF THE COMMITTEE ON PUBLICATION POLICY OF THE 
JOURNAL OF ECONOMIC ENTOMOLOGY, DECEMBER, 1934 


At the close of the New Orleans meeting of the American Association of Economic 
Entomologists, President Elect Flint appointed W. B. Herms, W. E. Hinds, A. F. 
Burgess, D. M. DeLong and C. L. Metcalf (see J. E. E. 26:28) as a Special Com- 
mittee on Policy of the Journal of Economic Entomology. Mr. Burgess reported for 
this Committee at the Atlantic City meeting that the members were unable to meet 
and that, in view of the great importance of the subject, further consideration be 
given to it, and recommended that the President Elect appoint a committee to con- 
tinue the work. President Elect Hinds therefore appointed the undersigned on this 
Committee, who beg to report as follows: 

In order to secure some expression of opinion from the general membership of the 
Association, certain definite proposals were published in the Journal for December, 
1933, and post cards were sent to all of the active members, asking for approval or 
disapproval of each proposal. The results of this canvass were as follows: 


Vote 1 2 3 4 5a 5b 5c 6 7 
Disapproved.......... 26 44 36 59 49 65 70 71 71 
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Out of a total of 647 cards sent out, 256 replies were received, representing 41 
states, District of Columbia, Canada and Hawaii. 

While there was a heavy approval vote on the proposals as published in the Jour- 
nal, many of those who thus voted did so without considering the question of fi- 
nances. The Committee has had to consider the finances of the Journal, as well as 
other questions concerning the practicability of the different proposals. As a con- 
sequence the proposals as indicated below, and which are recommended by the Com- 
mittee, are very different from those which appeared in the Journal and they do not 
necessarily represent the ideals of the Committee but they represent such changes as 
may be practical to make under the present circumstances. 

i. TyPoGRAPHY.—The use of solid instead of leaded type is recommended, using 
the same 10-point type as at present. The 8-point solid type is suggested for ab- 
stracts, scientific and current notes, and 6-point or occasional 8-point type for tabular 
material. 

2. REPRINTS.—On account of present financial conditions, free reprints are not 
recommended. 

3. FrnanciAL Poticy.—The regular income from the Journal shall be devoted to 
its publication and administration and none shall be transferred to the permanent 
fund of the Association. 

4. LENGTH OR NUMBER OF PAPERS.—Papers submitted for publication (whether 
submitted directly or appearing as a part of the program of the Association or any 
of its branches) shall be approved by the Editor of the Journal; and if any question 
arises as to the advisability of such publication the paper should be referred to one or 
more members of the Advisory Committee for decision. Articles of 6 pages or less 
shall be printed in the Journal free of charge to members after proper approval, but 
all overruns shall be paid for at page rates. The annual address of the President shall 
not be subject to such extra charges.' There shall be reserved 100 pages per year 
which may be used for the publication of meritorious papers by non-members at the 
discretion of the Editor. Priority of publication as a rule should be given to those 
members who have not used a reasonable quota of space during that year or in the 
preceding year. 

5. INSTRUCTION TO AUuTHORS.—The Journal will accept manuscripts bearing on 
economic entomology or plant quarantine. Authors are asked to observe the utmost 
brevity consistent with clarity of presentation. Extensive review of the literature 
ordinarily should be omitted. When well-known or previously published procedures 
have been followed in the experimental work, they should be designated or referred 
to only. Since the original data are often of more lasting importance than the sum- 
maries, authors are urged to include in the original numerical data of most papers, 
one or two compact tables for reference. 

Papers should contain a few introductory sentences, stating the significance and 
main objectives of the investigation, and at the end a brief summary of the results 
obtained. To facilitate action by the Editor or the Advisory Committee, it is desirable 
when possible to have a statement accompany the manuscript that it has been read 
and approved by one or more persons (named) familiar with the subject. 

Two copies of the paper should be submitted to the Editor, who will record on 
them the date of receipt for publication. 

6. EpirorR1AL BoarD AND ApvisoRY COMMITTEE.—As at present constituted the 
Journal is managed by an Editor, Associate Editor and Business Manager, which 
is known as the Editorial Board and an Advisory Committee of six members. It is 
recommended that the duties of the Advisory Committee be extended so that its 
membership may be of greater service to the Editor and to the Journal as a whole. 
With this end in view the personnel of the Advisory Committee should be selected so 
as to represent the more important divisions of the field of entomology, such as (1) 
general entomology; (2) biology and ecology; (3) chemical and cultural control; (4) 
physiology; (5) toxicology; (6) biological control; (7) medical and veterinary; (8) api- 
culture; (9) plant quarantine and inspection; (10) extension. 

It is further recommended that Article 2, Section 4, of the By Laws be ammended 
by adding four additional members to the Advisory Committee, making a total of 
ten, representing the divisions as above indicated. The diversified field and the 


1And by subsequent motion, this provision was extended to addresses delivered by chairmen of 
branches and sections. 
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growth of the Journal would seem to warrant this enlargement in order to relieve 
the Editor in part of the heavy duties now incumbent — that office. 

7. MONTHLY IssUE OF THE JOURNAL.—Publication of the Journal monthly would 
add to the expenses for printing and general management and it is believed that 
greater benefit would pel to the subscribers of the Journal if funds that would have 
to be expended for this purpose were used for the present to publish more pages in a 
bimonthly issue. 

8. In order that the Journal may publish a larger number of papers without undue 
expense to the subscribers, it is recommended that the price of the publication be in- 

50 cents per annum above the present rates. This arrangement to take place 


anuary 1, 1936. 
J Respectfully submitted, 
H. J. QuAYLE, Chairman 
C. L. METCALF 
A. F. BurGess 


The motion was regularly made, seconded and carried that this report 
be accepted. 

Mr. Burcess: I would like to say, in addition to this report, that the 
Report of the Secretary which has just been presented indicates that the 
expenditures of the Journal for the current year were practically the 
same as the income, which indicates that the number of pages published 
could not be materially increased without some increase in income. 

In discussion, the merit of allotting 100 pages to non-members was 
questioned, particularly in view of our present limited finances. It was 
pointed out that this matter was left to the discretion of the Editor with 
assurance that this allotment would not be abused. 


Upon motion of S. A. Rohwer, it was voted that the same exemption 
from the six page limit, now allowed the President of the Association, 
be extended to the Chairmen of Sections and Branches. 


PRESIDENT PHILuIPs: I was going to read the Constitution for the 
benefit of the members voting on this report. The matter of the Ad- 
visory Board of the Journal is covered in a By-Law. You are all familiar, 
I am sure, with the nature of the present Advisory Board. In order that 
this change may be instituted, it will be necessary to amend the By- 
Laws, and the changes in the By-Laws are made as follows: 

“Changes in these By-Laws may be made by two-thirds vote at any regular 
meeting, provided notice in writing of the proposed amendment be sent to every 
active member at least two weeks before the date of the meeting, at which time 
it can come up for consideration.” 


This would mean, if you adopt this report as a statement of policy, 
all that is being done is to state a policy and the necessary machinery 
would then be set in motion to bring this formally before the Association 
at the next meeting for the amendment of the By-Laws which will be 
necessary. 

You will recall that the changes which were proposed in subscriptions 
and the like were made in this report to take effect January 1, 1936, so 
it would come before the Association at the next meeting. 

Mr. CAMPBELL: It seems to me that the publication of papers pre- 
sented at the meetings in preference to those submitted independently 
encourages the hasty writing of papers and the presenting at meetings 
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of papers that have not been thoroughly worked out, just for the sake 
of getting fairly prompt publication. It seems to me it would be fair 
all around to accept all papers on date on receipt for publication. 


Mr. Burcess: Before the publication of the Journal was begur., the 
proceedings of the Annual Meeting of the Association were published 
by the Department of Agriculture. The time arrived when the Depart- 
ment could no longer publish those proceedings, and furthermore there 
was great delay in publishing them, so the Journal was established as the 
official organ of the Association and was published by an organization 
of the members who sponsored the publication from the financial point 
of view. After that was brought about and the Journal became financially 
able to maintain itself, it was turned over to the Association. 

Up to the present time, the papers that are offered at the meetings 
have been considered as part of the proceedings of the Association. At 
some time in the future, when conditions warrant, it might be possible 
to publish the proceedings as one volume, but we have never been able 
to do that up to the present time. 

A plan such as Dr. Campbell has in mind would mean that there would 
be no printed proceedings of the meeting. The papers presented at the 
meeting would be merely contributed papers just the same as papers 
that might be sent in by any member. 

It seems to me that is a matter for the Association to decide, whether 
they wish to abandon the plan of publishing proceedings, giving the 
papers presented at the meeting priority, or whether ali papers that are 
presented or submitted to the editor, regardless of whether they are 
presented at the meetings or not, shall have priority based on the date 
the paper was received by the editor. 


Dr. E. P. Fett: May I say a word in regard to Dr. Campbell’s sugges- 
tion or inquiry as to these papers being published in the order they are 
received by the editor. 

That would mean that the next two or three numbers of the Journal 
would be taken up with papers that are already in the hands of the 
editor, and then would come the papers read at this session or at some 
other session. The difference is that it would push on the congestion for a 
while; that is, for this year, the papers which have been held would be 
given precedence, and the proceedings of this meeting would be published 
much later. 

The solution, as I see it, is not in making that change as it is in impos- 
ing limitations or restrictions upon the acceptance of papers. In this 
report it distinctly states that the editor passes on the desirability of 
publishing papers submitted at the formal Association meetings. I 
don’t know that I like that. I have in the past been somewhat embar- 
rassed because there were papers which it was hardly advisable to pub- 
lish, and I have occasionally suggested to a man that it would be inad- 
visable to publish. Now that right is distinctly recognized. 

There is another matter which it would perhaps be well to keep in 
mind. That is the provision which relates to giving a man preference 
who has not had what might be called a reasonable quota of space. If 
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that is applied literally, it probably would mean restrictions to one or 
possibly two papers per year for some of our more prolific and to my 
mind more valued writers. 

There is a situation which you cannot solve offhand. 


Mr. WALTER CarTER: I would like to ask a question on the inclusion 
in the proceedings of the papers read by title. I recognize the abuse that 
might arise from too frequent sending in of papers by title, but a lot of 
us are a long way from home. It isn’t very easy for some of the members 
to get to the meetings. 


PRESIDENT Pui uips: It has been customary if a paper was not pre- 
sented at the meeting that it does not go in the proceedings. If you want 
to make a change in that, of course it can be done. 


Dr. Fett: The inclusion of papers by title was a policy that I think 
persisted for eight or ten years after the Journal was published as the 
official organ of the Association. 

As editor of that publication in the past years, when I wrote for a 
paper which had been listed by title—it may have been written six 
months after the meeting—lI have received a statement from the indivi- 
dual that the paper had not yet been written. That illustrates what may 
be done sometimes when papers are listed by title. I think if we were to 
adopt that measure in the future we would run into similar difficulties. 

I recognize the point Dr. Carter has made and I regret that some of 
our members live so far from the meeting point. The obvious way of 
getting around that would be to get your paper in early and you won't 
have to wait. 

The motion on the adoption on the report was put to a vote and 
carried. 
PRESIDENT PuiLuips: We will now have a report from Dr. Felt. 


REPORT OF THE EDITORIAL BOARD ON THE PUBLICATION 
OF THE INDEX 


It is believed that the series of Indexes of American Economic Entomology should 
be continued provided the compilation is made in the Bureau of Entomology and 
Plant Quarantine or other agency and under the following conditions: 


That the membership dues be raised 50 cents (to $2.00) beginning January 1, 1936, 
provided that members in 1935 and with dues paid for 1936 shall each receive a copy 
of Index 5 without additional cost and subsequent indexes when issued conditioned 
upon continued membership. 

That new members joining in 1936 or later be given the privilege of purchasing one 
copy each of Index 2 for $4.00 and of Indexes 3, 4, and 5 for $3.50 apiece, and at the 
end of a five-year period of membership they shall be entitled to one copy each with- 
out additional cost of later indexes when published. 

It is recommended that the price of Index 2 be reduced to $4.50 and of Indexes 3 
and*4 to $4.00, and that Index 5 when published be sold at $4.50. 

These extremely low rates are possible only by drawing upon the Index fund of 
$1,195.40, a loan from Association funds pending realization upon the increase in 
membership dues and the sales of copies to others. 
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It is recommended that the Editorial Board be authorized to proceed in its dis- 
cretion with the publication of the Index under the above stated conditions and that 
membership dues be raised in accord with the above. 

Respectfully submitted, 


E. P. 
A. I. Bourne 
D. M. DELonG 


Editorial Board 


Dr. Fett: I will say in explanation that what we are after is to con- 
tinue the series, believing that they are of real value, and we are using, 
for the benefit of the membership at the present time, the assets ob- 
tained from the earlier indexes. We are expecting the new members, 
from 1936 on, to pay something in before they receive copies of the index 
free. 

We are reducing the prices of the earlier indexes in the expectation 
that we shall encourage sales and thereby increase receipts in the im- 
mediate future. We expect that it will be possible to secure the compila- 
tion of this index, as in the case of previous indexes, through the Bureau 
of Entomology and Plant Quarantine. That is merely an expectation at 
the present time and until some such provision can be made, it is useless 
to go farther with the index. 

The question was put to a vote and carried. 


PRESIDENT PuiLiips: The Committee: on Resolutions, which will 
make its regular report tomorrow afternoon, has asked for the oppor- 
tunity of presenting a preliminary report in order that certain matters 
may be brought to the membership beforehand to facilitate the further 
actions of the Association 


Dr. Dwicut M. DeLonc: Mr. President and members of the Associa- 
tion: It is thought best to present this portion of the report of the Com- 
mittee on Resolutions at this time in order that the Nominating Com- 
mittee, which is concerned, can profit by it in case action is taken: 


“WHEREAS, the President of this Association in his annual address has pointed out 
the importance and desirability of placing before the public more information re- 
garding the work and results obtained by the economic entomologist and placing 
before Congress the need for adequate appropriations for the continuance of im- 
portant governmental projects, therefore, 

“Be 1T RESOLVED, That a Publicity Committee, not to exceed three members, be 
elected by this Association for the purpose of bringing before the public in so far as 
possible, through the press and other agencies, information regarding the problems 
upon which the economic entomologist is carane and the service he is rendering to 
the public, and further 

“Be 1T RESOLVED, That a standing committee of not more than three be appointed 
for the purpose of studying and presenting to Congress the importance of the various 
phases of the work of the Bureau of Entomology and Plant Quarantine, and request- 
ing that adequate appropriations be made to continue and further this work, and 
furthermore 

“Be 1T RESOLVED, That limited but adequate funds of the Association be avail- 
able for deferring the expenses of the members of these two committees.”’ 


Upon motion regularly made and seconded, the preliminary report of 
the Resolutions Committee was adopted. 
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Saturday Afternoon Session, December 29, 1034 


The second business session convened at three o'clock, President 
Phillips presiding. 

PRESIDENT Puivuips: I will call first for the report of the Committee 
on Resolutions. 


Dr. D. M. DeLone: Mr. President and members of the Association: 
I might say as an introductory word that it has been the sense of the 
President and other members of this Association that this group at the 
present time is attempting to go on record as trying to accomplish 
something more definite than just resolving, and your committee has 
attempted to cooperate with that spirit. 


REPORT OF THE COMMITTEE ON RESOLUTIONS 


“‘Wuereas, Dr. Karl T. Compton, Chairman of the Science Advisory Board ap- 
pointed by the President, has recently made public a national program for putting 
science to work, and 

“Wuereas, It is the opinion of the American Association of Economic Ento- 
mologists that a comprehensive program of this general character for the development 
and utilization of the scientific resources and activities of the country is an essential 
to the full realization of both national and individual objectives, therefore, 

“Be 1T RESOLVED, That this Association urge the American Association for the Ad- 
vancement of Science to request the Bureau of the Budget and Congress to adopt a 
consistent policy of annual appropriations for the Scientific Bureaus of the Govern- 
ment on a scale adequate for the performance of their essential services with necessary 
precision and perfection in the belief that such appropriations contribute greatly to 
the advancement of national welfare and of necessity should be reasonably perma- 
nent, since research is a long range activity and satisfactory results cannot be ob- 
tained without assured continued support and 

“Furthermore, that in the planning of government work emphasis should be placed 
on basic research in those phases of scientific endeavor which have for their primary 
objective service to the public.” 

“Wuereas, The Problem of spray residues is one of the most important problems 
confronting our Association at the present time and 

“Wuereas, A resolution passed by the Eastern Branch has been referred to this 
Committee, therefore, 

“BE 1T RESOLVED, That the Executive Committee be requested to appoint a com- 
mittee not to exceed three members to determine the facts and accumulate infor- 
mation regarding the toxic properties of the various spray residues upon edible parts of 
plants and to make these data available to the members of this Association. 

“Furthermore, that a limited fund, in the discretion of the Executive Committee, 
be provided by this Association to defray the necessary expenses of this committee.” 

“RESOLVED, That the American Association of Economic Entomologists is deeply 
interested in the publication of Biological Abstracts and that the individual members 
be urged to subscribe to or at least to be certain that the institutions with which they 
are affiliated subscribe to this publication.” 

“WHEREAS, There is now a tremendous burden of insect determinations being 
placed upon a limited number of federal and state entomologists engaged in system- 
atic research, and 

“WHEREAS, Expeditious determinations of insects are still greatly impeded by the 
lack of revisional papers, synopses, catalogs and comprehensive literature, and 

“WHEREAS, Much of the preparation of larger and more generally useful system- 
atic publications is possible only by the efforts of those systematists now compelled 
by necessity to devote most of their time to routine determinations, therefore, 


| 
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“Br 1T RESOLVED, By the American Association of Economic Entomologists that 
its membership strive and exert its influence to limit requests for determinations of 
insects as much as possible to those specimens for which there is a real necessity for 
names so that the preparation of needed revisional and comprehensive publications 
will not be unduly retarded.” 

“Be 1T RESOLVED, That this Association places itself on record in favor of main- 
taining the gipsy moth Barrier Zone on the New York-New England border to 
prevent the westward spread of this pest and also the continuance of the policy of 
extermination for outlying infestations by this insect in the belief that the results 
obtained or in prospect are abundantly justified by economic considerations, and 

“Br 1T RESOLVED, That the Association strongly urge that the energetic measures 
for the control of the rapidly spreading and menacing Dutch elm disease be given 
continued liberal support by the Federal government and the authorities in the 
affected states and that these agencies be accorded the closest possible cooperation 
by the smaller political and welfare groups in the affected areas and also in adjacent 
territory, since it is only through such a generally coordinated program that adequate 
control can be established, and 

“Be 1T RESOLVED, That the Association endorse as most desirable projects the 
utilization of the unemployed through the various welfare agencies in general insect 
sanitation work, such as drainage for the elimination of mosquito breeding areas and 
the disposal of dead or dying or pest infested trees or parts of trees where conditions 
permit operations of this character in the belief that all of these efforts result in ma- 
terial contributions to the national welfare, and we hereby urge that local, county 
and state projects of an entomological nature be referred to the appropriate state or 
federal entomological authorities for approval before plans are made for the carrying 
out of such projects.” 

“Wuereas, Dr. Alfons Dampf, Government Entomologist of Mexico, has made 
the following recommendations: 

“1. The creation of an International Commission, of a consulting and advisory 
character, composed of economic entomologists, plant quarantine officers and cotton 
growers from Mexico and the United States for the control of the pink bollworm of 
cotton in the infested area on both sides of the borderline. 

“2. The establishment of an exchange of useful insects (predators, parasitic wasps, 
flies, etc.) between the United States and Mexico and vice versa, for biological control 
of insect pests. 

“3. The publishing of critical lists of Mexican insect families, chiefly those of eco- 
nomic importance, prepared by the forthcoming Insect Survey Office of the Mexican 
Society of Agriculture, to avoid quarantine difficulties upon the appearance of un- 
known insects in Mexican commodities destined for exportation to the United States. 

‘4. Closer cooperation of the Mexican entomological service with the Insect Pest 
Survey of the United States Bureau of Entomology and Plant Quarantine. 

“5. The creation of an international commission for fruit fly control in the Rio 
Grande Valley, composed of entomologists from Mexico and the United States, as 
suggested by Mr. Hoyt during these meetings. : 

“Therefore, BE IT RESOLVED, That this Association approve these general pro- 
posals.”’ 

“Be 1t RESOLVED, That this Association express through its Secretary an appreci- 
ation to the local committee, the management of the William Penn Hotel and the 
local aides, for the excellent local arrangements, hotel arrangements, courtesies ex- 
tended and valuable assistance rendered during the meetings; 

“Further, That the appreciation of this Association be expressed to Mr. Sam 
Woodley, Executive Assistant of the American Association for the Advancement of 
Science, for his assistance in the arrangements of this meeting, particularly in regard 
to the registration and validation of travel certificates; 

“BE IT FURTHER RESOLVED, That this Association express its appreciation to the 
Bureau of Entomology and Plant Quarantine for the furnishing and operation of 
the several moving picture reels which were greatly enjoyed at the Thursday evening 
meetings; 
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“FURTHERMORE, the Committee recommends that the greetings and best wishes 
of this Association be extended to Dr. L. O. Howard.” 
“Respectfully submitted, D. M. DELonc 
E. P, Feit 
W. P. Furnt” 


Upon motion regularly made and seconded, the Association voted to 
accept this report. 


REPORT OF COMMITTEE OF MEMBERSHIP 


Mr. ALvAH Peterson: The report of the Committee on Membership will be pre- 
sented in two parts, the first part dealing with the formal presentation of members 
and changes in membership and the second part dealing with the study the Member- 
ship Committee has made on classes of membership in this organization. 


Part I 
1. Recommendations for Associate Membership. 60 names. 
Allen, Paul B., Jr. Gladney, Horace Newcomb, D. A. 
Au, S. Graham, Clyde M. Nonamaker, H. L. 
Anthon, Edward W. Henderson, Glenn M. Orr, L. W. 


Barrett, W. L., Jr. Henninger, Arthur H. Overgaard, Niels 


Bergen, Harold C. Hixson, Ephriam Palmer, Chas. E. 
Binney, Walter Ingerson, 43 Post, R. L. 

Bird, Ralph D. Ivy, Edward E. Randolph, N. M. 
Brunton, Jack G. Jefferson, R. N. Russell, Kenneth L. 
Buchholz, A. B. itchel, R. L. Shipman, Horace 
Chapman, Andrew J. Lamerson, Paul G. Smith, Clyde F. 
Demmon, R. E. Liming, O. N. Southward, T. D. 
Deonier, C. C. Marlowe, Ralph H. Spicer, Wm. J. 
Dorman, Stephen C. Matsumori, Herbert U. Steiner, Harold M. 
Durling, V. B. Maughan, L. B. Thomas, W. L. 
Dyce, E. J. Maxwell, K. E. Urbahns, T. D. 
Eagleson, Craig W. McGill, Ralph Vreeland, C. D. 
Fenton, Alfred McKenzie, H. L. Wade, C. W. 
Foster, Albert M. MeMillan, H. E. Washburn, G. E. 
Gaddis, B. M. eer? Whitman, R. C. 
Gahan, J. B. Nagel, H Whittington, F. B. 


2. Recommendations for advancement from Associate to Active Membership. 62 
names. 


Bailey, S. F. Hambleton, E. J. Michelbacher, A. E. 
Barrett, 'R. E. Hammer, O. H. Mills, H. B. 
Blauvelt, W. E. Hansen, A. J. Moore, W. 
Borden, A. D. Hawkins, iw. Nettles, W. C. 
Bronson, T. E. Hills, O. ‘A. Newton, J. H. 
Brower, A. E Hodson, A. C. Peet, C. H. 
Buchanan, Dwight Hoffman, C. H. Pepper, B. B. 
Buchholz, A. B. Horsfall, W. R. Reed, T. W. 
Carter, R. H. Hoskins, W. M. Rice, P. L. 

Collins, D. L. Jones, H. A. Schwardt, H. H. 
Conklin, J. G. Jones, R. M. Slocum, B. A. 

Cox, J. A. ay S. C. Stanley, W. W. 
Daniels, L. B. eck, C. B. Strand, T. P. 
Davidson, R. H. Knight, Hugh Summerland, S. A. 
DeCoursey, J. D. Kraus, E. J. Thomson, J. R., Jr. 
Dimick, R. E. Lacroix, D. S. Travis, B. 

Dirks, C. O. Lanchester, H. P. Westgate, W. A. 
Gilbertson, G. I. Lindgren, D. L. Wilbur, D. 
Gnadinger, C. B. Marshall, J. Woodruff, L. C. 
Grady, A. G. McGovran, E. R. Young, H. D. 


Griffin, E. L. 


McPhail, M. 


hes 
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3. Recommendations for election to Foreign Membership. 2 names. 


LePelley, Richard H. Wille, Dr. Johannes 
4. Resignations. 3 Active and 5 Associate members. 

Dodds, C. T. Koch, K. 

Henderson, W. W. McDonald, R. E. 

Hottes, F. C. Millar, J. A. 

Garrettson, G. T. Willard, H. J. 


5. Recommended that fees of one member who has been actively connected with 
the organization for over 35 years and who is now unable to meet the financial bur- 


den, be remitted. 
Upon motion regularly made and seconded, the action of the Member- 


ship Committee was approved. ; 
Mr. Peterson read that part of the Report of the Membership Com- 


mittee referring to classes of membership. 


REPORT OF MEMBERSHIP COMMITTEE 


Part II 


The membership committee which was instructed in 1932 at Atlantic City to 
study the classes of membership in this organization wishes to submit the following 


rt: 
"a propose an amendment to the constitution which will abolish the distinction 
between active and associate memberships. In order to do this, Article 2 of the consti- 
tution which pertains to membership will have to be altered as follows: 

Article 2, Section 2, in the first sentence strike out the word ‘‘associate”’ so that it 
shall read ‘‘the classes of membership shall be active and foreign.”’ 

Article 2, Section 3, which defines associate membership shall be deleted. 

Article 2, Section 4, shall become Section 3 without change. 

Article 2, Section 5, shall become Section 4 and the words “‘associate and”’ dropped 
so that it shall read ‘‘Foreign members shall not be entitled to hold office or to vote."” 

Article 2, Section 6, shall become Section 5 without change. 

Article 2, Section 7, shall become Section 6 and the next to the last word ‘‘other’’ 
shall be changed to “active.” 

Article 2, Section 8, shall become Section 7 without change. 

In accordance with Article 6 of the constitution which pertains to amendments, 
the above alterations must be referred to a committee of three. The membership 
committee urges that this matter be brought to a final vote at the next regular meet- 
ing because of the many expressions of opinion among the active members for such 


a change. 
ALVAH PETERSON 
P. W. CLAASSEN 
C. H. RICHARDSON 
Committee 


Mr. CuHatRMAN: [n order to bring this matter before the next regular 
meeting in proper form, we move that this report be accepted and that 
the President appoint the necessary committee. 

It was amended that the incoming President appoint this committee. 

It was regularly moved, seconded and voted that the above recom- 
mendation of the Membership Committee with the amendment be 
accepted and the committee appointed. , 

PRESIDENT PHILLIPS: We will now have a report from the special 
committee which was appointed to make such arrangements as might be 
made for the attendance of any of our members who wish to go to the 
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International Congress at Madrid, which is to be held next summer, 
Professor P. W. Claassen. 


Mr. CLaassEN: At the last Congress at Paris, it was voted to hold the 
Sixth International Congress of Entomology at Madrid. It is only within 
the last week that we have had word from the next president of the 
International Congress, that this Congress will be held sometime in 
September of next fall, possibly the first half of September. He has just 
sent a cablegram inviting all entomologists to attent this Congress. 
As soon as we have further notice about the detailed arrangements we 
will circularize all entomologists to let them know exactly what the 
arrangements are and what the arrangements will be for attending this 
conference. 


Mr. A. F. Burcess: The committee that was appointed in connection 
with the Journal at the first session brought in a recommendation in that 
report that an amendment be made to the By-Laws. I have drafted 
this amendment as follows: 

Amend Article II, Section 4 of the By-Laws by adding in line 2, after 
the word “‘Manager”’ the words “‘to be known as the Editorial Board”’; 
also substitute in line 3 the word ‘‘ten’’ for the word “‘six”’ and in line 
4 the word “‘five’’ for the word ‘“‘three’’, so that the section shall read as 
follows: 

“Section 4. The Publication of the Journal of Economic Entomology shall be 
entrusted to an Editor, an Associate Editor and a Business Manager, to be 
known as the Editorial Board, nominated by an Advisory Committee of ten 
members, which latter shall be elected for terms of five years so arranged that 


two shall be elected annually. The members of this Committee shall have an 
advisory relation to the above constituted Editorial Board.” 


Amend Article III, Section 1 of the By-Laws by substituting in line 
1 after the word ‘“‘be’’ the words ‘“‘two dollars’’ for the words ‘‘one dollar 
and fifty cents” so that the section shall read: 
“Section 1. The annual dues of members shall be two dollars, which shall be 


payable in advance. No dues shall be payable from foreign members. Annual 
dues shall not include subscription to the Journal of Economic Entomology.” 


Mr. J. G. Sanpers: I have a brief report to present under another 
heading, if I may. 

Your Program Committee offered certain suggestions for the improve- 
ment of our meetings to the Executive Committee open session on Thurs- 
day evening. 

To the general membership your Committee on Programs offers the 
following suggestions: 


1. That a larger proportion of minor papers and reports of work in progress be pre- 
sented to Branch meetings and the National sessions be reserved for major topics. 

2. That members use greater care in the preparation of lantern slides and charts 
which will be legible to the entire audience. 

3. The Committee also feels that members in charge of state and station work 
have been somewhat remiss in failing to censor and criticize papers of their assistants 
before submission to our programs. 


Ce 
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NOMINATION OF JOURNAL OFFICERS BY THE ADVISORY BOARD 
Mr. H. C. Huckett: Mr. Chairman, on behalf of the Advisory Board of the Jour- 
nal, it gives me great pleasure to place the names of the following members in nomi- 


nation for office: 

For Editor—E. P. Felt 

Associate Editor—D. M. DeLong 

Business Manager—A. I. Bourne 

The motion was regularly made, seconded and carried that the report 
be adopted and the above were elected. 

PRESIDENT PHILLIPs: I am sure it will be the wish of the Association 
that I express for you the thanks which all of us feel toward the men 
who have already conducted the Journal so successfully and express our 
appreciation that they are continuing in this important work. 

We now come to the part of the program we have all been waiting 
eagerly for, the Report of the Committee on Nominations—Mr. Arthur 


Gibson. 


REPORT OF THE COMMITTEE ON NOMINATIONS 

Chairman, Arthur Gibson: Your Committee has had a rather serious problem on 
its hands. We have given the various items every consideration and we hope that the 
report we present will meet with general approval. 


The Committee nominates: 
President: L. A. Strong 
First Vice-President: J. J. Davis 


Vice-Presidents: (Pacific Slope Branch)—H. E. Burke 
(Cotton States Branch)—S. W. Bilsing 
(Eastern Branch)—B. A. Porter 
of Plant Quarantine and B. Fracker 
Section of Apiculture)—George H. Rea - 
(Section of Extension)—E. G. Kelly 


STANDING COMMITTEES 


Executive Committee for three years: 

J. R. Parker Two years—E. F. Phillips 
Committee on Membership for three years: 

W. Moore 
Advisory Board, Journal of Economic Entomology for three years: 


R. G. Richmond 
P. D. Sanders 


Committee on Insect Collections: for three years: 
H. H. Knight 
Committee on Research Work on the Control of the European Corn Borer for five 
years: 
‘A. B. Baird 
Board of Trustees of Permanent Fund for three years: 
L. S. McLaine 
Representative to National Research Council for three years: 


S. A. Rohwer 
R. W. Leiby 
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Councillor for the American Association for the Advancement of Science for three 
years: 
Alvah Peterson 
Trustee for Crop Protection Institute for three years: 
C. H. Richardson 
Committee to Formulate Plans for Investigation of the Codling Moth from Biologic 
and Control Standpoints for three years: 
B. A. Porter 
J. S. Houser 
Committee on Advancement of Official Entomology: 
E. F. Phillips 
T. J. Headlee 
W. E. Britton 
Committee on Popular Entomological Education: 


W. C. O'Kane 
. A. Hyslop 
O. Essig . 
ARTHUR GIBSON, Chairman 
F. L. CAMPBELL 
GEorGE M. List 


Upon motion regularly made and seconded, the report of the Nominat- 
ing Committee was accepted and the above were duly elected. 


PRESIDENT PHILLIPs: Now it is time to turn over the office to someone 
else. Before calling for the new President to come forward, I should like 
to take this opportunity of expressing my very sincere thanks to this 
Association for the opportunities you have given me during the past 
year. I have had to call on a good many members of the Association for 
various things, and I have received no refusal, which speaks very well 
indeed for this Association and for its future progress. 

I want to thank you for that cooperation which you have given me 
and for the opportunity which you have presented to me of doing some- 
thing for the profession of economic entomology. 

I am going to ask Past President Flint and Past President Felt to 
escort the President-Elect to the platform. 


President-Elect Strong was escorted to the platform. (Applause) 


PRESIDENT Puituips: Mr. Strong, I want to extend to you, as the 
new President of this Association, the best wishes of all of us for a very 
successful administration. I am quite sure that at the end of the year 
you will know these men a great deal better and think a great deal more 
of them. I wish you welcome. (Applause) 


PRESIDENT STRONG: It appears to me that this particular meeting 
of the American Association of Economic Entomologists has established 
several records: first, in a most interesting program; second, in sustained 
interest; and, third, in electing the least qualified and least deserving 
member of the Association for its President. 

I want to say that if I have the same cooperation and assistance from 
the membership in running this Association that I have had in the 
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little more than a year I have been in the Bureau of Entomology, from 
the people in the Bureau and from all the people outside, the Association 
will be well run, not by my efforts but by the efforts of those who help. 

I probably appreciate this honor more than any of you could realize 
and more than I am able to express. All that I can say is that I sincerely 
thank you, and I will try to do my best to keep the Association moving 
in the right direction. 

SECRETARY Bourne: I have one motion that was handed to me by a 
member who was unable to present it in person. It refers to our plans 
in part for the next annual meeting. This motion is as follows: 

“Many members have missed the regular Entomologists’ Dinner 
which has been an appreciated feature of the annual meeting since 1919. 
In order to obtain an expression of opinion, I wish to move that the 
dinner be restored to our program at our next meeting.” 


This was submitted by W. C. O’Kane. 
It was moved, seconded and voted that the Entomologists’ Dinner be 
restored to the program. 


Mr. A. A. Granovsky: On behalf of the entomologists of the Uni- 
versity of Minnesota, I wish to extend to you a cordial invitation to 
attend during the summer the meeting of the Entomological Section 
of the A. A. A. S. I hope all of you will come. We will have a fine program 
as well as good fishing. 


It was moved and carried that the selection of time and place of the 
next Annual Meeting be left in the hands of the Executive Committee. 


President Strong then declared the 47th Annual Meeting of the 
American Association of Economic Entomologists adjourned at 3:45 


P.M. 


Drained Crankcase Oil for Codling Moth Bands. During the 1934 season the 
writer supervised the preparation of several thousand feet of chemically treated bands 
in which drained crankcase oil was used in the proportion of one and one-half pints to 
each pound of beta naphthol. While it is possible that such oil contains considerable 
gasoline from crankcase dilution in the motors, it is probable that most of the gasoline 
is driven off when the mixture is heated. 

We have but one season's tests to report, but the results were in every way as 
favorable as from bands treated with unused oil. Frequently drained oil may be had 
for the asking, or at most costs only a few cents a gallon. The main thing to remember 
is that the bands must contain enough of the chemical after treatment. We have found 
that 125-foot rolls of four-inch bands must weigh from 10-12 pounds after treatment 


to be effective. 
FRANKLIN SHERMAN III, East Lansing, Mich. 
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PART II. PAPERS 


THE INCREASING COMPLEXITIES OF ECONOMIC 
ENTOMOLOGY 


By E. F. 


Several earlier presidents of this Association have presented excellent 
summaries of accomplishment in various fields in the devising of controls 
of insect pests, and in the applications of these plans to the benefit of man- 
kind. These have enabled us better to evaluate the labors of those in our 
profession and have given heart to continue the good work. Your presi- 
dent this year is occupied with a phase of entomology unlike those that 
constitute the chief interests of his predecessors, since his work centers 
around one species of insect, and in the industry built upon this species 
the methods of approach are unlike those necessary to most applied 
entomologists. All of us are, however, engaged in teaching, research or 
extension activities which deal with the control of one or more species 
of insects, either by increase or decrease of their population. All of us 
are faced with complexities that have their origins in influences other 
than entomology. From a president engaged in a branch of economic 
entomology of small concern to most of our members, you do not expect 
a discussion of results of research along lines in which most of the mem- 
bers are engaged, and it seems more fitting to discuss the complexities 
with which all applied entomologists are confronted, with some small 
effort to trace them to their origins. There is obvious danger in citing 
specific lines of inquiry from other fields to illustrate these complexities, 
and it would be somewhat safer and quite possible to illustrate every 
type of complexity from the field of Apiculture alone. If apparent or 
actual failures to control certain pests are indicated, such failures are to 
be laid at the door of these complexities and are not attributed to errors 
in judgment or to lack of abilities in my colleagues. 

The complexities here to be discussed are not those inherent in the 
activities of the insects themselves. The ability of insects to protect 
themselves from attack by man might be interpreted by an evolutionist 
as adaptations which permit the survival of the most fit or by a teleologist 
as striking evidences of design or rational purpose in nature, but to the 
applied entomologist they are only evidences of inherent and evil per- 
versity. This hiding from attack makes of applied entomology a search 
for a weak spot in the armor of the insect, to find a time when it so fails 
to hide as to lay itself open to attack by some humanly devised weapon, 
but even those puzzles which arise from the adroitness of insects in 
evading attack are usually meager compared with those which arise from 
man’s own participation in the internecine strife between him and his 
insect foes. The entomologist must often spend so much time dealing 
with other men that the time is reduced that can be spent in combat 
with the insects. 

The subject of these ponderings had its origin in personal reminis- 
cences. At the last commencement season, my college class held a reunion, 
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marking more years out of college than any of us willingly admit. We 
found ourselves recalling those happy days of comparative simplicity 
which made up our college life, yet we remembered that we had worries 
and sources of confusion which then loomed large in our minds. Finally 
my own thoughts drifted to our work in the biological laboratory of that 
small arts college. There some of us dissected various animals to learn their 
structure, and we were encouraged as best we might to trace interrela- 
tionships between species and largér groups, chiefly in order that the 
theory of evolution might be instilied in us. If good grades were an 
indication some of us were successful, and we were justified on the basis 
of these grades in believing that we were becoming skilled biologists. 
There was stimulated in us an interest in the biological sciences, and 
some few of us then decided to devote our lives to this field of endeavor. 
Probably none of us who made that decision have regretted it, but 
doubtless most of us have since realized that we then entered on a field 
of activity of greater confusion and complexity than we were then in our 
innocence able to suspect. 

Our text books of that day were definite and positive in their state- 
ments, and as undergraduates we found it impossible to believe, as we 
were often told, that a multitude of problems awaited solutions. Yet I 
do not seem to recall that our teachers ever told us that our biological 
research might one day become irrevocably articulated with toxicology, 
soil science, meteorology or horticulture, perhaps with medicine, with 
every phase of chemistry or with higher mathematics. Certainly nobody 
then suggested that the world price of gold, a change in tariff law or 
international relations might some time be a factor in determining the 
problem on which we should work. A branch of biological research lack- 
ing the economic emphasis may still be as idyllic and only more deep 
than that which we studied in the small arts college, but the emphasis on 
application and human need which members of this Association place 
on their work modifies our every plan and changes the day’s under- 
takings. None of us would willingly exchange our present problems with 
all their confusions and puzzles for that pure and undefiled biology 
which once concerned us. 

The entomologist who is engaged in a combat against insect pests 
assumes as his task research on the occurrence and control of insects 
which either destroy material of value to man or which bring about losses 
of some nature, either to man directly or to man through wasted labor 
or financial loss. He cannot be concerned with the study of insects for 
the sake of his interest in them alone, nor is he engaged in a fight against 
insects for the thrill of the fight alone, but labors only so as to render it 
possible for man to combat insects which are recognized as pests, with 
the least possible labor and expenditure. On the other hand, the economic 
entomologist whose work is the propagation of species useful to man is 
equally limited by this usefulness, and feels obligated to direct his work 
into avenues which tend to multiply the economic benefit. Obviously 
then the foundation of all such work is based on financial or equally 
tangible loss or benefit which is recognized by some part of the public 
which supports the work, and without an appreciation of loss or benefit, 
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there is not much excuse for prosecuting it. It is because of this interest 
and benefit to a considerable portion of the public that most work in 
applied entomology receives its support from public funds. 

A study of the economic control of insects implies not only a satis- 
factory knowledge of the life history and behavior of the insect in ques- 
tion but also necessitates knowledge of the materials on which they feed 
or which they damage, since the work is avowedly utilitarian and there- 
fore is necessarily interrelated with some other human endeavor. The 
applied entomologist then finds it just as necessary to become skilled in 
the industry involved by the insect selected for study as he does to know 
the insect itself. The profession of applied entomologists has had in its 
ranks some men of such skill and leadership in their work that they 
have come to be recognized not only as good entomologists but also as 
authorities in the propagation of certain crops. I would stop long enough 
to pay tribute to the late Walter D. Hunter, a great entomologist but 
equally recognized as an authority on cotton culture. 

While in large degree the conscience of an informed entomologist is 
adequate guide in delimiting his activities, he is constantly confronted 
by factors wholly beyond his control which determine the trends of his 
work. These limiting factors are usually wholly outside entomology, 
often outside agriculture, and have their origin in social, economic and 
even political or international factors of human affairs. It is this com- 
plexity which appears to be constantly increasing to which it seems well 
to direct attention for a short time. Obviously nothing has so far been 
said which every experienced economic entomologist does not know, yet 
it has seemed pardonable to summarize some of these principles for the 
sake of clarification and as a basis for further discussion. 

The emergency problem in agricultural entomology for the past few 
years has been codling moth control, and this problem illustrates the 
development of bedlam from former orderliness as well as any that might 
be selected. You are assuredly not expecting the final solution of this 
enigma from me, but it may be appropriate to indicate a few of the 
reasons for the increasing pandemonium of this problem. Codling moth 
control was a simple problem forty years ago and was then adequately 
solved. After a somewhat sketchy study of the life history, from know]- 
edge much less complete than that now available regarding this insect, 
and the gleaning of a few pertinent facts about the behavior of the 
various stages, it was found that a crude insecticide, applied with simple 
equipment once just after petal fall, was adequate to keep this insect 
within the bounds necessary for commercial control suitable to that day. 
In some cases use was made of supplemental methods of orchard sanita- 
tion. This is no longer a solution of the problem, but that is because the 
problem has changed and not because the insect has modified its be- 
havior or life history. 

As the years have passed, apple growing has become more concen- 
trated in areas where soil and climate are most favorable. This concentra- 
tion has been stimulated by decreasing profits in apple growing and 
favorable areas have been developed so as to make possible a profitable 
continuation of this branch of agriculture in competition with the pro- 
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duction of other foods. This selection has been due to investigations of 
pomologists and to trials by practical growers. Such a concentration 

ives the codling moth, and other pests also, a better chance to multiply 
and the codling moth has not overlooked its opportunities. Man stepped 
in, and whenever he takes a hand in modifying conditions, he usually 
makes conditions for himself more difficult, which is not primarily 
intended as a comment on a planned agriculture. More and more applica- 
tions of more recently developed insecticides, of greater potency and of 
greater safety to the apple trees, and stronger and stronger solutions of 
these insecticides have become necessary, still with some use of supple- 
mentary methods of control. Now instead of reporting that degree of 
success which was once claimed, those who specialize in codling moth 
control often feel discouraged. There are even those who, by careful and 
ingenious experimentation, conclude that the insect itself is acquiring a 
tolerance to the insecticides used against it. Then to all these troubles 
there has recently been added the protest of medical men, toxicologists 
and food control officials against the residual poisons on the fruit when 
harvested. This has necessitated the development of methods for the 
removal of a major part of the residue, with added labor and expense to 
growers. This combination is enough to dishearten one, but this is not 
all the trouble with which codling moth specialists are confronted. 

Consumers, who are increasingly urban in their place of residence 
and in their demands, ask for more and more perfect apples, and this 
demand, having its origin in several factors wholly outside of entomology 
and apple growing, complicate the codling moth problem even more than 
the puzzles already mentioned. With the growing list of entomological 
and pomological difficulties, there has been a concurrent and even more 
rapid development of the perfection and attractiveness of foods of all 
classes. With this has grown a demand for package goods in place of 
bulk commodities, keen competition among foods of various classes for 
their share of the consumer’s guttapercha dollars and the development 
of brands as a guarantee of supposed superiority, often supported by 
elaborate, costly and often untruthful advertising campaigns. Since 
man can eat only a limited amount of food, and actually consumes less 
per capita than formerly, and since he can buy relatively few of the foods 
forced to his attention on the markets, any stimulation of the use of one 
food must cause a corresponding decrease in the use of other foods of 
similar import in the diet. One’s imagination can easily indicate wherein 
this has made codling moth control more difficult. 

Modern refrigeration has made possible the preservation of foods in 
fresh condition for long periods, and in the case of apples this has led to a 
marked decline in drying and to an increase in the use of fresh fruits over 
long periods of the year. For dried apples, a few worms more or less were 
of little importance, but it is scarcely profitable to put apples in storage 
which will not be valuable enough to pay the storage charges when re- 
moved. This has led to more careful grading, which is at once reflected 
in a demand for better codling moth control. Refrigeration has been put 
on wheels and has made possible the shipping of fruit for long distances 
at low expense, which has not only brought widely separated apple areas 


|. 28 
rest 
tis- 
1es- 
eed 
Te- 
he 
in 
OW 
its 
1ey 
as 
igh 
is 
ted 
his 
gy, 
ind 
m- 
ell 
en 
vet 
che 
ew 
che 
tht 
his 
he 
th 
ly 
wl- 
ct, | 
he | 
| 
ct 
a- 
he 
e- 
n- 
a- 
id 
le 


36 JOURNAL OF ECONOMIC ENTOMOLOGY {Vol. 28 


into competition but has made possible the development of the citrus 
fruit industry, which is perhaps the most important single influence in 
codling moth control of the past forty years. Refrigeration has been put 
into ocean vessels which has also brought the banana into competition 
with the apple. Another major influence has been the development of 
the canning industry which brings all manner of fruits into competition 
with the apple. These things have been of far greater moment in con- 
fusing codling moth control than the demands of toxicologists regarding 
residues, for the saving of the last five per cent of fruit from larval attack 
is far more difficult than the first fifty to sixty per cent. 

The demand for better grading and higher quality is stimulated not 
only by competing fruits but also by publications from investigations in 
the very institutions which have supported investigations on codling 
moth control. This demand for higher quality has originated not only 
by competition among groupsof growers and manufacturers but perhaps 
fully as much by the grading and inspection rules formulated by men at 
work in the various experiment stations and in the federal and state 
services, all of which has been important in making it more and more 
difficult to obtain commercial control by making consumers less easily 
satisfied. 

In the face of such an array, and obviously not all the complexities 
have been indicated, it is evident that many important factors in magni- 
fying the difficulties of codling moth control have their origins outside 
entomology, and some of the most important entirely outside the field 
of agriculture. This problem is no longer merely a study of life history, 
as a basis for devising a simple poisoning campaign for some reduction 
in the number of wormy apples, but the codling moth problem becomes 
part of a vast and highly complex problem in the marketing of agricul- 
tural products, which increases in its complexity as the years pass. Such 
an enumeration of puzzles does not indicate that the entomological 
phases of the problem are becoming less important but shows that they 
increase in importance. They show also that the entomologist who is 
not aware of all these influences which magnify the problem is in danger 
of failure in devising that aid in codling moth control which harassed 
apple growers so greatly desire. One may sometimes wonder in the face 
of such an array who will be the person to direct the trend of codling 
moth research in future years. 

Beekeeping has by no means escaped the influence of changes in 
social and economic factors. For years American beekeepers were vir- 
tually forced to produce comb-honey because of the prevalence of adul- 
teration of honey and of other foods, but the passage of the federal food 
and drugs act made it possible for them to change to extracted honey, 
whereupon certain economic and social forces virtually compelled this 
change. The World War was the determining factor in driving out comb- 
honey production. Honey production has become a specialty, because 
of the prevalence of a brood disease which the uninformed farmer-bee- 
keeper cannot control. Apiary holdings have increased because the price 
of honey has declined in relation to income from other crops, and it is no 
longer possible, as formerly, for a beekeeper to maintain an acceptable 
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social status on the income from a single apiary, making outapiaries and 
the care of larger numbers of colonies necessary. All of these things have 
made it necessary within recent years entirely to revise the methods of 
colony management and the increase in the use of two-story hives has its 
basis in the need of reducing the annual labor per colony. It is not appro- 
priate here to review the history of the changes in beekeeping in the 
United States, but it is clear to those who have watched these changes 
that every shift of emphasis has been instigated by some social, economic 
or political change or perhaps sometimes by a mechanical invention, 
every one of which was outside the control of the individual beekeeper. 
It is clear merely from an enumeration of these changes that anyone 
interested in the promotion of this industry will make fatal errors unless 
he takes cognizance of the external forces playing upon the industry. 
Just now a change of emphasis is being felt which arises from the need 
of more honeybees for the pollination of fruit blossoms, and this is 
bringing about complexities which need most careful watching and 
guidance. Some of our workers have already fallen into serious error 
in relation to this increasing demand and have brought some discredit 
to the industry through their failure to evaluate these influences. Any- 
body who assumes that the function of a worker in the field of apiculture 
is limited to teaching methods of handling individual colonies of bees 
is guilty of a real blunder, for the greatest task is to evaluate external 
forces and to direct the industry to meet them. 

Some years ago prophets of disaster told us that within a compara- 
tively few years mankind would so increase on the earth that starvation 
would be the destiny of peoples. In contrast to this view, since the be- 
ginning of the depression we have been told that the basic trouble with 
agriculture is overproduction, and quite a different group of oracles of 
gloom has arisen. Recent conditions have given rise to various plans for 
curtailment of production, culminating in government compensation 
for acreage elimination. Economic entomologists who are engaged in 
the control of pests of agricultural crops have for the aim of their re- 
search an increase in crop production and especially an improvement in 
quality, so as to enable the grower to make more money. The apparent 
conflict of purpose here indicated has led to the proposal, sometimes 
made in all seriousness, that the best and easiest way to reduce cotton 
production, for example, would be to let the boll weevil have a larger 
share, or to reduce the surplus apple crop by allowing the codling moth 
to ruin more apples. There have been actual reductions in support of 
entomological work based on such a philosophy of agricultural economy, 
and it is not easy for the entomologist to argue with legislators and others 
against such a proposal, however clearly he himself may appreciate its 
falsity. This example indicates a complexity or obstacles in our work 
arising almost entirely from the economic motive. 

Certain problems have seemed almost too difficult for economic en- 
tomologists to undertake, but it is more correct to say that the time has 
not yet come when these problems are recognized as of adequate eco- 
nomic importance to obtain the needed financial support for the work. 
In mentioning a few of these, it is of course realized that work has been 
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done on these problems, otherwise we should not know their scope well 
enough to cite them as examples. A mention of some of these future ma- 
jor problems seems to be adequate reply to the soothsayers who forsee 
starvation for the race within a few years. It is somewhat unfair to cite 
examples of this kind when as we hope we are in the closing days of the 
depression, marked by assumed overproduction of many crops, but it 
must at least be admitted that under more normal conditions, we are 
still a long way from starvation due to food shortage. 

For the past forty-five years, Professor Herbert Osborn has been 
calling attention to the losses in pastures, meadows and grain fields from 
the ravages of leafhoppers. When an acre of pasture has a leafhopper 
population of from one to two million, it is evident that the productivity 
of the pasture must be tremenduously reduced, a loss which Professor 
Osborn has estimated and measured often to be one-half. By the simple 
operation of dragging a crude hopperdozer around the pasture at a cost 
of a few cents per acre, this loss was materially reduced, and with the 
use of modern machinery and larger operations, the cost might be still 
further reduced and the work made much easier. Meanwhile these in- 
sects remain virtually uncontrolled, but meanwhile also certain changes 
have occurred since Professor Osborn first brought these facts to public 
attention. Draft animals first increased until after the War but have 
since been reduced to about one-half on American farms, making it 
possible for pastures of an earlier day to be used more largely for animals 
producing food, or not to be used at all. The shift to the tractor and auto- 
mobile has enormously increased the American potentialities in food 
production, while all this time the leafhoppers have been taking an 
enormous proportion of the pasturage without protest. If and when 
need shall arise for more animai food production, we may perhaps fall 
back on leafhopper control as a means of increasing the productivity of 
pastures, thus putting off the evil day of prophesied shortage of food. 
But meanwhile the development of the internal combustion engine 
appears to have deferred the attack on leafhoppers, and even though the 
cost of control is assumed to be quite low, nothing is done about their 
control because the average owner of a pasture does not even know that 
a loss occurs. Here we have a restriction on the adoption of entomologi- 
cal control methods which arises from mechanical progress, and from 
. lack of economic pressure, combined with ignorance of the existence of 
oss. 

In certain sections of the country, the control of insect pests has so 
failed as to prohibit the growth of certain crops. Recently our colleagues 
in phytopathology issued a formidable list of crops which can no longer 
be grown with profit in various parts of the country because of uncon- 
trollable plant diseases, and probably a still larger list might be made of 
crops which cannot be grown with profit in certain regions because of 
insect pests which cannot be economically controlled. Instead of such 
lists being considered as expressions of failure, these arrays may be 
merely evidences of the need of more investigations or a stimulus to 
determine whether human intelligence is more potent than the instinc- 
tive or physiological activities of pests. But these lists are more than 
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that: they are evidences that social factors such as improved transporta- 
tion may combine with the damages done by a pest to make it desirable 
to move the growing of a certain crop to another part of the country in 
order to lessen man’s labors, and in such cases there is no confession of 
inability but an evidence of adroitness and of human adaptability and 
ingenuity. 

To intimate that in a given region the profitable and economic control 
of an insect is impossible seems to constitute a charge of failure against 
the applied entomologist. There are far more serious charges which 
might be laid at his door, but it is not the entomologist who is at fault. 
Mankind has turned over considerable portions of the earth’s surface to 
insects, and has so far virtually admitted that he cannot compete with 
them for the dominance of these areas. To a large degree the unsuit- 
ability of the tropics for dense population by the advanced sections of 
humanity is attributable to insect dominance on those regions, and mos- 
quitoes alone have kept man from occupying enormous areas. That this 
fight is not hopeless is of course attested by man’s success in the small 
area of Panama, a fight which he waged at enormous cost in money and 
human lives, but in which man proved himself victor. 

One need not go far from home to find instances of man’s failure up to 
the present to wrest areas from their insect possessors. With the further 
progress of the machine age, it is predicted that man can live more 
abundantly with fewer hours of labor, and that we may anticipate a 
time when after working a few hours a day, man may spend the remain- 
ing wakeful hours in some leisure activity, with the probable exception 
of the entomologist. This prophecy is of course basically unlike that of 
those who predict a food shortage due to overpopulation, but we need 
not worry ourselves in attempting to determine which group of seers 
will be right a thousand years from now. The proper use of leisure time 
is a problem of increasing moment to educators and sociologists, and is 
important if the race is to advance. This doubtless means more time 
spent in vacations, more outdoor life and the greater development of 
vast areas for the use of vacationists. At this point man has so far shown 
little except incapability in his fight against insect pests. 

Desiring to avoid implied criticism of applied entomologists of other 
states, it is appropriate to cite evidences of rather complete failure in 
undertaking to combat certain insect pests in New York State. The 
State possesses unexcelled opportunities for the vacationist, but the 
Adirondack Mountains are at times not fit for human habitation, and we 
have allowed insects of a mean order and of inconsequential size to 
dominate the area of greatest beauty and healthfulness. For considerable 
periods each summer, just when vacationists would be anxious to utilize 
these areas, punkies and black flies are so abundant in these marvelous 
mountain areas as to be a torture. That the Adirondacks are sufficiently 
attractive to justify an expectation of their larger use if these insects 
were absent or controlled needs no argument but is attested by the fact 
that thousands of people go there later in the season. 

A brief glance at the economic implications of this situation is interest- 
ing. It is the conservative estimate of certain hotel managers in the 
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Adirondacks that if it were not for the punkies and black flies, vacationists 
would bring to the area not less than one hundred million dollars annual- 
ly more than is now spent. Such expenditures would build a vacation 
industry of size adequate to bring this area to great economic prominence, 
even great in these days of big projects, and those who would be fi- 
nancially benefitted by such a development would be justified in ex- 
pending hundreds of thousands of dollars annually, millions in the aggre- 
gate, to reduce the punkie and black fly populations to a point of harm- 
lessness. The State of New York would be justified in expending millions 
for this purpose, not only for the development of such an industry in the 
State but because of the increase in taxable properties as well as for the 
health and enjoyment of its citizens. Then in addition to this retardation 
in economic development, we may lay at the door of the punkies the 
charge that they are believed to transmit pollevil of horses which is present 
throughout the State, while the black flies are thought to transmit a 
leucocytosis of ducks. 

If we consider this example as only a sample of reductions in economic 
development due to insects of this one order, and when we recall that 
there are other insects which similarly restrict human activities and 
expansions, and in some instances wholly preclude the utilization of 
areas by mankind, the future need for economic entomology is clear 
enough. The economic loss in the United States merely from reductions 
in land values due to the presence of insect pests is large enough to pay 
for all the entomological investigations of the past, present and future of 
the country. Here the complexity arises from the fact that success de- 
mands a vast cooperative undertaking under wise and capable leader- 
ship and that before this can be started, there must be a wide realization 
of the present cost of the pests and of a possibility of waging a successful 
fight against them. 

Let us view this situation from another angle. While of course there is 
an element of truth in the common statement that all entomology is 
economic entomology, it is also true that a wide appreciation of the 
economic significance of insect depredations is rather recent. This Asso- 
ciation was organized by a small group of ardent entomologists only 
forty-six years ago. From that meagre beginning the organization has 
grown to be the largest scientific group meeting with the American 
Association for the Advancement of Science. We are still much less nu- 
merous than the chemists or the medical men. We take pride in our 
numerical growth, which is a reflection of the growing demand for aid in 
the fight against insects, and to a considerable degree members of this 
Association have stimulated this demand. Meanwhile also there has been 
a demand for more entomologists who are not concerned with the ap- 
plied aspects of the work. It must be admitted that the growth of all 
entomology has been about as rapid as men could be trained for the 
work at hand with the educational facilities available, and in fact this As- 
sociation has grown more rapidly than provisions were made for the 
training of workers, as evidenced by the fact that some of our strongest 
members lack that formal training now considered essential to enter the 
profession, while others have entered the profession from allied fields. 
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The complexities of the type previously suggested and the rapid 
growth of the profession cause one to wonder where the multiplying 
complexities will carry us. That happy day when a solitary man could 
attack a problem in applied entomology with the expectation that he 
would find a suitable answer in a short time has passed, and those were 
indeed the happy days of intellectual independence. Two conditions 
indicate that those halcyon days will not return, one of which is that 
many of the easy problems are solved. The main reason for a change in 
the future lies in the fact that the later problems are too complex for a 
solitary man to solve. This complexity is not due to greater difficulty 
in the detection of life histories but to the fact that human society is 
becoming daily more and more interdependent, causing our work to 
assume an intricacy far greater than that of even twenty years ago. 

If one attempts to look into the future, there is not much to alarm, 
and we may believe that the profession of economic entomology will 
develop to meet the increased demands which the future will bring. 
Obviously the number of economic entomologists must be vastly in- 
creased, and there will be oncoming men and women who will have the 
entomological and other abilities to measure up to the requirements. 
The one cause for thought and perhaps for some anxiety is the question 
whether economic entomology will retain its integrity and its present 
position of leadership, or whether it will become smothered in the com- 
plexities to a degree to cause it to be subordinated to leadership of some 
other type. There is, as I surmise that we all know, a tendency to have 
such lines of work subordinated to the leadership of economists, and in 
my dense ignorance of economics, I hold to the view that it is easier for a 
well trained entomologist to master the features of economics which 
apply to his task than for an economist to master entomology ade- 
quately to direct its researches and applications. We have, I think, 
recently seen instances where economists tried to direct entomological 
activities without marked success. The burning question is whether 
those in the profession of economic entomology, as now delimited, can 
so broaden their interests and can so recognize and direct complexities 


‘ as they arise as to retain leadership which the occasions will necessitate. 


For a relatively new profession, which has doubtless grown a bit too 
rapidly for the soundest development, this is a responsibility and an 
opportunity which may seem almost too great. 

A few of the complexities of applied entomology have been suggested, 
not for the sake of engaging in mental gymnastics but as a basis for in- 
dicating certain problems with which members of the profession are now 
and will in the future be faced. Since qualities of leadership in human 
relationships are fully as important as skill in entomology, and since 
not all applied entomologists exhibit those qualities of leadership which 
are increasingly important, the profession has already been exposed to 
certain real dangers. For the past thirty or more years, it has from time 
to time been proposed that all agricultural research should be reorganized 
for administration on a crop basis. Such a proposal for the work of the 
federal Department of Agriculture, made some years ago, was sup- 
posedly obliterated through the skill of Dr. L. O. Howard, yet this pro- 
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posal was recently revived, and there is every reason to believe that a 
complete reorganization of entomological work on this basis was defi- 
nitely planned only a few months ago. 

Perhaps all of us will be compelled to admit that in many lines of 
agricultural research, there has been a wide gap between the investigator 
and the grower, a gap which was not intended and which is admittedly 
unfortunate. Recognizing the existence of such gaps, efforts have been 
made to close them, and the obvious reason back of any proposal such as 
the administration of agricultural research on a crop classification is to 
bring all the work under a more effective type of leadership and to 
create the most ready availability of the results of research to the public 
to be served. While the plan proposed offers no evidence of greater 
practicability and presents a multitude of obstacles to effective agri- 
cultural research, all of us must admit that a basis for suggesting it lies 
in a certain ineffectiveness of existing plans of administration. Insofar 
as the plan of entomological administration developed through a process 
of evolution has failed to accomplish its full purpose, it offers oppor- 
tunities for the presentation of some new and perhaps some fantastic 
scheme to take its place. 

If the administration of entomological research on a crop basis had 
been adopted when recently proposed, it would have meant the scatter- 
ing of entomological work through many offices and organizations, even 
into different government departments, a complete decentralization of 
the work and a definite subordination of the profession to a point which 
would have endangered its integrity. Most of us are aware of the dev- 
astating effect which such administrative changes have had on an 
allied branch of agricultural investigation. Happily the danger for 
applied entomology is for the present averted, but it should be recog- 
nized that the danger is not wholly past. It is to be anticipated that 
whenever there is a proposed reorganization of the administration of 
the Department of Agriculture, which may happen with any change of 
administration, if the profession of economic entomology has failed to 
show abilities of leadership and of entomological acumen, it leaves the 
way open for this or some other fantastic proposal again to be made. 
And if the profession of economic entomology is to retain its integrity, 
those concerned must stand ready to combat such plans on each and 
every occasion. An allied line of scientific work was not so protected by 
its devotees, and that profession has suffered damages which cannot be 
undone for years. 

To be able to avert this catastrophe hereafter, the applied ento- 
mologist must not only use every argument and influence against it, but 
he must also be able to show that the entomological work is being con- 
ducted as effectually as possible under the present plan of organization 
of the profession. However anxious we may be to maintain economic 
entomology as an entity, we must admit that if aid to the public can be 
rendered more effectually in some other type of organization, the change 
must and should be made. This means of course that those in the profes- 
sion must bring every effort to bear to increase the effectiveness of the 
work, and we must not be satisfied with mediocre results or efforts. 
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This of course calls for keen leadership, an ardent desire for service and 
ever increasing manifestation of capabilities in the strictly entomological 
phases of the work. The recent danger to the profession may not have 
been recognized by all those engaged in such work, but the danger has 
been a very real one and any effort to belittle that danger is only hiding 
one’s head in the sand. 

Perhaps the one factor which made it possible to avert this danger of 
reorganization was the generally recognized fact that the profession of 
economic entomology is firmly founded on the ideal of service to the 
public. In this ideal of service lies the present and future strength of the 
profession. This responsibility to others, almost universally recognized 
by economic entomologists, places it in a position of responsibility and of 
opportunity for service which is perhaps almost too great for so voung a 
profession. Unlike many other lines of scientific endeavor which flourish 
in academic greenhouses, applied entomology thrives only under field 
conditions and one may safely challenge any other scientific profession, 
with the admitted exception of the medical profession, to show a greater 
proportion of its members devoted to service to their fellow men. This 
seems to be our best safeguard against devastating subordination to 
other leadership. 

We shall doubtless all agree that the complexities of applied ento- 
mology have their origin chiefly in the necessity that the work be aimed 
at service to mankind. If this precept is accepted, then in order to retain 
our present leadership we are faced with certain immediate problems 
which it may be a function of this Association to attack. The concluding 
comments have a bearing on what has preceded, although the connec- 
tion may not be clear at first glance. Members of this Association have 
dedicated their lives to work in economic entomology and therefore to 
the service which this implies. They naturally desire that the applied 
phases of entomological work shall increase and be successful. It then 
rests with them to do whatever may be done to foster this work. 

It is clear from the cases mentioned previously, and from the experi- 
ence of every applied entomologist, that the general public has too 
scant an appreciation of the losses due to insect pests or of the benefits 
which may arise from their control. We cannot safely assume that there 
will be an increasing and wide-spread demand for more research and 
application in applied entomology unless the public concerned is in- 
structed even as to the existence of the problems. It is recognized that 
people often do not become aware of the existence of a pest until the 
loss is sometimes as much as half of the crop attacked. The public at 
large will not appreciate the losses from pests which transmit disease of 
man and animals until somebody makes it aware that the losses occur 
and that insects are responsible for the loss. 

It is not a belittlement of economic entomology to state that it will 
not receive its just dues or hold its rightful ‘place without an effort on 
the part of those engaged in the work to educate the public regarding its 
work and capabilities. People often do not ask to be helped, or perhaps it 
is safer to say that they do not know that they need help until that fact 
is clearly demonstrated to them. Those who assume the office of uplifting 
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the morals of the race do not find that the public at large is eager for 
their teachings or for the results of their study of human errors and needs. 
Similarly those who learn of ways for making the world a better place in 
which to live through the control of insect pests cannot expect an un- 
educated public to clamor for their findings or to demand that their 
work be increased. Like the moralist, the economic entomologist must 
sell his wares. 

This then seems to indicate that one of the duties of men engaged in 
the profession of economic entomology is aggressively to increase an 
activity which is known in the language of trade as selling our product to 
the public. I for one hope never to see that day when economic entomol- 
ogy must adopt the modern advertising to bring these needs to the pub- 
lic, since modern advertising and propaganda represent the lowest type 
of so-called educational effort. Few will, however, disagree with the 
thought that the public needs genuine education regarding the needs 
and merits of economic entomology, and if we avoid the untruthfulness 
of current advertising and utilize the methods of legitimate education, 
we shall be helpful to the public and to ourselves and our profession. 
Obviously the education needed by the public deals with information 
about insect pests and we need not burden the public with the puzzles 
which now make economic investigations so bothersome. 

One means of assisting in the development of this much needed effort 
is through informative articles in the press and magazines. While almost 
all applied entomologists do some work of this nature, it is usually not 
well organized. An emergency effort of this kind was undertaken by this 
Association at the direction of President Hinds. It would seem appro- 
priate that the Association establish a standing committee to push this 
effort as actively as possible with the facilities and time which can be 
spared by members. The profession is faced by a crisis arising from the 
depression, and in order to help ourselves out of it, such an effort is 
justifiable and important, warranting the spending of time and some 
money to accomplish it. We may as well face the fact that not all our 
members are equally skilled in such work and it is important to select 
the right men, and then for them to enlist the aid of outside agencies 
which are available. 

The financial support of investigations in economic entomology is now 
at a low ebb, the profession of economic entomology is actually endan- 
gered, and these conditions arise largely because of unwise governmental 
policies of economy in the wrong places. The meagre support for scienti- 
fic work which marked even periods of plenty has been still more re- 
duced in an effort to balance the governmental budgets, and the ill- 
advised reduction of support falls heavily on our profession. In marked 
contrast to the policies of other countries, the United States has reduced 
its support of scientific work under governmental agencies at a time 
when such work is needed more than ever before in our history. The 
obtaining of appropriations for investigations and controls in economic 
entomology is primarily an educational effort. If one assumes that 
members of legislative bodies are typical of the communities which they 
represent, an assumption perhaps not always true, it may be assumed 
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also that the ignorance of the public with regard to the losses incident to 
insect pests is reflected in ignorance on the part of legislators regarding 
such losses. 

What is true of economic entomology is of course true equally of all 
those lines of scientific activity customarily supported by appropriations 
from public funds, and whatever steps are taken to encourage added 
support for entomological activities should be balanced with support 
of other work, and the efforts of the economic entomologist to foster his 
profession should obviously be part of a broader policy through coopera- 
tion to foster all scientific work by the government. In a recent article 
President Karl T. Compton has ably set forth the needs of scientific 
work and the urgency of greater government support to such activities 
as a means of helping in the elimination of the depression. Our efforts 
should be part of the larger effort, for the public good. 

Since the profession of economic entomology has within the past 
year or so lost ground numerically and since some of our members are 
in dire financial straits because of loss of their positions, the rehabilita- 
tion of the profession seems to make it desirable for the profession 
through the Association to establish a standing committee, the function 
of which shall be to bring the needs of the public with respect to the 
control of insect pests before legislative bodies. Since it is obviously 
impossible for this Association to conduct such activities in all the states, 
and since the federal government is the largest employer of economic 
entomologists in the world, such a committee as is suggested should 
doubtless concentrate its efforts on the Congress. This committee should 
so study the work under way as to reveal those lines in greatest need of 
support, and should also bring to the attention of the Congress needs 
so far not met. This work can be done with the expenditure of time and 
some money, no great amount of money being required. The main 
expenditure will be in time and effort of some members, who can exer- 
cise keen judgment in presenting the needs of the public along the line of 
applied entomology. It seems clear enough that if the profession is to be 
again enlarged to its former importance, something must be done about 
it. Economic entomologists are those most intimately and personally 
concerned, and are best informed and best qualified to make such pre- 
sentations. 

The Federal Congress is emphasized also because the example of the 
federal government is apt to be followed by the state legislatures. Many 
objections can be raised to such a plan, the outstanding one being that it 
omits the protection of our Canadian associates and tends to aid the 
federal work somewhat at the expense of state workers, but the federal 
Bureau employs more workers than any dozen states, and it would seem 
that the quickest manner in which to try to rehabilitate economic ento- 
mology would be through such an effort. 

An attempt along this line was begun two years ago and was renewed 
during the past year, in both instances by the appointment of a commit- 
tee by the president of the Association with the approval of the execu- 
tive committee. Obvious objection may be made to this method of 
selection, for if anything of this kind is to be undertaken, it should be 
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with the general approval of the membership and by men selected by 
the membership. For this reason I have advised the existing committee 
to withdraw at this meeting, leaving it now to the members of the 
Association to determine whether they approve such an effort and for 
them to select the members who shall do it. 

To an extent greater than is true of most biologists, the applied 
entomologist is encouraged by his ability to be of direct service to his 
fellow man. The economic entomologist is always put on his mettle by 
the fact that if he makes a mistake, there is always some practical man 
who is directly concerned in the effort to control insect pests and whocan 
point out these errors. This is an incentive and stimulus to more careful 
work than is enjoyed by those working in less applied fields. The keynote 
of applied entomology is service to others. This most abused and often 
derided word, misused in many cases when applied to less worthy objects 
than ours, nevertheless portrays the purpose of economic entomology more 
clearly than can be done by any other single word. Whenever the econom- 
ic entomologist loses sight of this purpose, failure is just around the 
corner. 

In the training of the prospective student of economic entomology, 
one of the chief things to be kept before his eyes is the ideal of service. 
This cannot be presented in formal courses, but it can be kept con- 
stantly in the foreground of thought in the period of training. It is fully 
as important as any other phase of the training of the student in this 
field. 

In one of the ancient churches of the Far East, once each year the 
candles are extinguished in all churches, and then representatives of all 
these congregations meet in Jerusalem in utter darkness. The candle 
held by the head of the church is then lighted, presumably by fire from 
Heaven. From this all other candles are lighted and again the services of 
the churches can proceed, with the new light. This symbolic passing of 
the light from one to another suggests the ideals transmitted from a good 
teacher of applied entomology to his students. We do not tolerate a 
period when all lights are extinguished, but the light must at all times be 
kept bright. In so far as we fail to accomplish the purpose to which the 
profession of economic entomology is dedicated, it will be because of our 
failure to keep the light burning and to pass it on to those who must 
carry the burden when we are done with it. 
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REPORT OF THE JUNE 1934 MEETING OF THE PACIFIC 
SLOPE BRANCH OF THE AMERICAN ASSOCIATION OF 
ECONOMIC ENTOMOLOGISTS 


The Pacific Slope Branch of the American Association of Economic Entomologists 
was held June 19-21. On the morning of June 22nd, a joint meeting was held with the 
Entomological Society of America. To one accustomed to the five minute papers of 
the Association, this meeting was a pleasant surprise. The secretary, Mr. Scullen, 
finding that there were more papers than could be given in the regular period, instead 
of shortening the time given for each paper lengthened the meeting by starting one 
day earlier. This arrangement gave three days instead of two and made it possible for 
everyone to properly present his paper. 

A total of fifty-three papers were given and since most of these have been published 
only general remarks concerning the program will be necessary. The President, C. I. 
Reeves, opened the meetings with an address on recent developments in alfalfa weevil 
studies. The subjects discussed in the papers were quite varied, and instead of listing 
the titles and authors a better idea of the range of work might be obtained by group- 
ing the papers under general subjects. Tropical or sub-tropical insects, such as the 
Mediterranean fruit fly, the mango weevil, citrus insects and insects attacking dried 
fruits were considered in nine papers. Five papers discussed insects which are carriers 
of plant diseases. Part of one afternoon consisted of a meeting with the California 
State Veterinary Medical Association at which the papers dealt with insects related 
to human or veterinary medicine. Problems of insect physiology and ecology were 
considered in four papers. There were three papers on apiculture. 

Several papers recorded experiments in spraying with vapo dust. The vapo dust 
spraying consists of using an oil, or an emulsion of water in oil, which is broken up 
into a fog by means of a large volume of air. 

The codling moth control was considered in only two papers, one dealing with it as 
a walnut pest and the other as an apple pest. 

Other papers covered such miscellaneous subjects as cypress borers, graphic illus- 
trations, the insect food of trout, lizards in the control of range insects, the pear 
thrips, cicadas, the pea weevil, the European earwig, the alfalfa weevil, an introduced 
a - the long tailed mealy bug, and even the relationship of pest control to the 
New Deal. 

Professor Lawrence Bruner of Nebraska was present at one meeting and gave an 
impromptu talk on some of his experiences when working with the Rocky Mountain 
locust for the U. S. Entomological Commission over fifty years ago. 

Dr. George Shafer, well known for his papers on ‘‘How Contact Insecticides Kill,” 
was present at one meeting. Dr. Shafer is no longer working in the field of entomology, 
but is now engaged in physiological work at Stanford University. 

The meeting was very well attended, and the Branch sends its best wishes to the 
parent association and a permanent invitation to oncoming Presidents to meet with 
them in the future. The next meeting will be held next Summer in Los Angeles in con- 
nection with the Pacific Division of the American Association for the Advancement 


of Sciences. 
WILLIAM Moore 


REPORT OF EASTERN BRANCH MEETING 


At the Philadelphia meeting of the Eastern Branch, in 1933, the time and place for 
the 1934 meeting and all arrangements in connection with the same were left in the 
hands of the Executive Committee, with full power to decide. 

For some time, there had been a general feeling that more papers had been pre- 
sented at recent meetings than could be dealt with sattsfactorily and it had frequently 
been suggested that informal consideration of subjects of wide interest would be 
preferable. 

Consequently, the program of the Sixth Annual Meeting of the Eastern Branch, 
held, for convenience, in the Colonial Room of the Hotel McAlpin, in New York City, 
on November 22 and 23, 1934, was a departure from those of previous meetings. 
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Two of the four sessions were devoted to round table discussions on outstanding 
problems of the moment—the Dutch Elm Disease and the Codling Moth. Further- 
more, of the twenty-four papers presented, six were invitational in character and re- 
lated to the present status of this apple pest in the States of the Atlantic Seaboard, 
and an additional seven were concerned with recent developments in insecticidal 
investigations necessitated by the demand for an effective arsenical substitute for its 
control. The usual, large number of reports covering seasonal results of biological and 
control work with the Japanese Beetle and the Oriental Fruit Moth, a feature of the 
program in past years, were conspicuously absent. In each connection, but a single 
paper of this nature was presented. 

The symposium concerning the Dutch Elm Disease can be immediately dismissed 
from further consideration herein with the single statement that, although the various 
phases of the present situation were thoroughly discussed by those intimately associ- 
ated with this project, no definite policies were formulated. 

A paper by Headlee provided the historical background essential for the consider- 
ation of a subject of such im ce as that of Codling Moth control and indicated, 
moreover, the most profitable field for research in the future. It was his belief that 
sufficient information was already available concerning the life history and habits of 
this insect. He stressed the desirability, therefore, of studying the control phase 
of this problem in its biological, physical and chemical aspects. The determination of 
the optimum conditions for natural control, correlation of artificial practices and 
natural control for most effective results, reduction of the overwintering ulation 
to a sufficient minimum or extermination, destruction of the adult at practical cost 
and the development of an efficient ovicide and/or larvicide, non-injurious to foli- 
age and fruit and non-toxic to man and animals, were specifically designated as the 
more promising possibilities for further investigation. A careful analysis, such as this, 
of the critical situation now confronting the apple industry from Coast to Coast is 
particularly helpful, especially since the reported results of experimental work, during 
1934, with substitute materials for Codling Moth control have served only to em- 
phasize previous experience that Lead Arsenate is the most effective insecticide for 
combating this pest. 

In view of the obvious and urgent need for an efficient arsenical substitute, the 
conclusion of Roark that materials approaching the requirements of the hypotheti- 
cally ideal insecticide are more likely to be found among organic than among inorganic 
compounds seems especially worthy of mention. His discussion, of some length, con- 
cerning the advantages and limitations of organic insecticides included the recom- 
mendation that research be directed toward methods of cheapening and stabilizing 
known materials in this field as well as toward the discovery of new ones. However, he 
pointed out the fact that specificity in the action of such insecticides would necessitate 
be development of many groups of these compounds to combat the numerous classes 
of insects. 

Tischler, in a rather technical summary of an investigation relating to the ab- 
sorption and physiological effects of Derris, reported that Derris extract enters the 
insect body thru the alimentary canal, thru the spiracles and the tracheal system and 
thru the external integument; that Derris powder enters likewise, although not ap- 
pa so by way of the tracheal system; that the powder is probably extracted 

y the water of the body exudates and of the body fluids; that Derris does not emit 
toxic vapors; that it acts primarily by inhibiting markedly the ability of the animal 
to utilize oxygen; and that the effects on the nervous reflexes, on muscle tonicity and 
on the heart and circulation are apparently secondary in character. 

A further contribution to knowledge concerning the biology of Apple Maggot in 
the Northeastern States was made by Dirks in a paper dealing with larval production 
and emergence for the apple varieties, Red Astrachan (summer), Wealthy (fall) and 
Baldwin (winter). Data presented for the years 1931, 1932 and 1933 indicated that 
fly production for these several varieties is approximately equal and that emergence 
from each 100 larvae will range between 30 and 40 per cent for 1-year cycle flies, 
about 2 per cent for 2-year cycle flies and less than 0.1 per cent for 3-year cycle flies. 
A most significant observation reported was the fact that near the close of the emer- 

ce period, which normally includes an interval of six weeks from June 25 to August 
0 (Maine), the proportion of males to females is about 2 to 1. The control of late 

emerging flies was considered, therefore, of the least importance. 
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For those actively engaged in biological control work, breeding manipulations by 
Garman in an endeavor to augment production of Macrocentrus ancylivorus, the most 
important larval parasite of the Oriental Fruit Moth, were of special interest. The 
desired result was obtained by increasing the age of larvae presented for oviposition. 
Data were reported concerning the ratio of host eggs used per parasite reared, ratio of 
increase, cent parasitism and sex ratio, during the production of 41,000 parasites 
between January 1 and August 31, 1934. 

Turner discovered, in a study of the relation of E gare of plants to Mexican Bean 
Beetle injury, that the number of egg masses per 100 plants and the reduction in yield 
occasioned by this insect declined as spacing between plants was increased. The total 
injury, with plants spaced two inches apart, was 67.5 per cent, whereas with an eight- 
inch interval it amounted to but 37 per cent. 

In an attempt to develop information for forcasting probable damage to potatoes 
by wireworms of varying numbers and species, MacLeod and Rawlins found that, 
although the average number of tubers per hill was essentially the same, the total 
number of injured tubers was from three to four times greater in lower, poorly drained 
areas than in the more elevated sections of fields. Variance in prevalence was ap- 
parently associated with oviposition habits and with certain environmental factors, 
including availability of food and adequacy of soil moisture. 

The opinion widely circulated in the press to the effect that the exceptionally 
severe winter of 1934 had been responsible for high mortality of the Japanese Beetle 
was considered by Fox from the standpoint of factual evidence. It was shown that the 
conditions prevailing during February, 1934, in localities infested by this insect, were 
not sufficiently extreme to lower the temperature of the soil, at the depths normally 
occupied by the larvae, to the lethal temperature of approximately 15°F. The supple- 


mentary popular explanation that the failure of the excessive cold to appreciably 
reduce the beetle population was due to the fact that the larvae had burrowed more 
deeply into the ground than in normal winters was proved to be contrary to reliable 
knowledge of their habits. 


L. A. STEARNS 


ENTOMOLOGICAL SOCIETY OF ONTARIO 


Representing the Entomological Society of Ontario, one of the oldest entomological 
Societies in North America, may I first of all extend to you, Mr. President, and the 
members of the Association here assembled, very warm greetings from the council 
and members of the Entomological Society of Ontario at large. Although known by 
the name ‘‘Entomological Society of Ontario,”’ the activities of our Society are by no 
means confined to the Province of Ontario, but widen out to take in activities in the 
other Canadian provinces as well. 

An important achievement of the year is the completion this month of the 66th 
volume of the Canadian Entomologist—a journal which we feel has been of im- 
portance not only to Canadian students of insects, but to those of other countries 
as well. 

The recent annual meeting of the Society, held at the Ontario Agricultural College 
on Nov. 22 and 23, was an outstanding one—in fact, one of the best we have ever 
held. One reason why it was considered so successful was the fact that it was attended 
by the leading federal entomologists of Canada—officers in charge of all laboratories 
and plant inspection stations in the several provinces. During the two days sessions, 
60 papers were presented. The evening session was addressed by Mr. K. M. King, 
federal officer for the province of Saskatchewan, the title of his talk being ‘‘The 
Grasshopper Outbreak in Saskatchewan.” This was an excellent illustrated statement 
of the campaign conducted in that province in 1934. 

On the second day, a symposium on cultural practices took place, the thirteen 
speakers discussing the subject as it related to field crop insects, garden and truck 
crop insects, orchard insects and forest insects. All contributions were of considerable 
interest and value. 

A series of papers, too, on insects of the year in the various provinces were read by 
title. These will be published in an issue of the Canadian Insect Pest Review. 
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One suggestion regarding the future I should like to make. During recent years, the 
date of the Eastern Branch meeting of this Association has coincided with the date of 
the holding of the annual meeting of the Entomological Society of Ontario. This we 
feel is unfortunate. We would suggest, therefore, that before the date of the next 
meeting of the Eastern Branch is decided, that our Council be informed. In the 

sent year the meetings of both organizations occurred on exactly the same days. 

me of us feel that we would like to attend the Eastern Branch meetings, and we 

anticipate that probably more of the members of this Association would come to 
Canada to attend our meetings if the dates were not so close together. 

Although our Society, like other similar organizations, has had some difficulty in 
matters of finance, at the same time we feel that progress has been made. We are 
gratified, Mr. President, for the opportunity of making this brief statement. 


ARTHUR GIBSON 


THE NORTH CENTRAL STATES ENTOMOLOGISTS 


Thirteen years ago a small group of entomologists from Ohio, Indiana, Illinois and 
Missouri, met at Purdue University, Lafayette, Indiana, to confer on problems of im- 
vane oap in the territory including the north central states. The value of this con- 
erence was so evident that meetings have since been held annually as a clearing- 
house for insect problems of common interest. Each year the conference has grown 
and at the thirteenth conference held March 1 and 2, 1934 at Lafayette, Indiana, 139 
individuals attended, representing 22 states and Canada. Prepared papers are not re- 
quested ; instead, individuals are asked to open the discussions of subjects previously 
suggested through a questionnaire sent to entomologists of the region, and then 
follows an informal discussion. By this informal procedure a better expression is re- 
ceived from everyone present. There are no permanent officers, the chairman and 
secretary being chosen for each meeting at the time of the meeting. Doubtless the in- 
formality of the meetings has been the chief asset and largely responsible for their 
notable success. Just preceding and somewhat overlapping these meetings were those 
of the Central States Plant Board, with their regulatory problems and also a special 
conference of national scope on the codling moth. The Plant Board Report has been 
mimeographed and the Codling Moth Conference Report is to be mimeographed by 
the Bureau of Entomology. The North Central States Entomologists Conference was 
issued as a 42-page single-spaced mimeograph report. This mimeograph report in- 
cludes a brief review of the proceedings and it is obvious that our report to the general 
association must be very brief and touch on but a few of the important discus- 
sions. 

In addition to discussions on individual insect problems, a considerable time was 
devoted to new lines and methods of federal service and to various angles of the 
question relating to the future of entomology and entomologists. The new lines of 
federal activity discussed included the nation-wide CWA Pest Mosquito Control 
Project, utilization of men in CCC camps for forest insect control as was done in 
Michigan, of CWA men for orchard sanitation work as reported from Kansas and 
Missouri, and federal distribution of grasshopper bait. These new procedures and pos- 
sibilities set up under the federal relief program should be understood by all ento- 
mologists. 

The present unemployment situation among entomologists raised questions such 
as the future of entomology, should we encourage students to continue entomological 
studies, and where will we turn to secure employment for our present unemployed. 
It seemed to be the general concensus of opinion that entomology is no worse off than 
other professions, that an improvement in economic conditions will be accompanied 
by a speedy recovery of entomological research, that new pests are appearing and new 
angles are constantly arising with old pests which will automatically demand trained 
entomologists, and, finally, that new fields are opening up for the entomologists which 
have far-reaching possibilities, two of these being the openings provided by com- 
mercial insecticide manufacturers and possibilities as consulting and service ento- 
mologists. The present situation enables the teacher to select more carefully those 
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students who should be encouraged to major in entomology. It was suggested that the 
parent association might well consider the reestablishment of the old employment 
bureau. 

Biological control of the Oriental fruit worm continues to show increasing possibili- 
ties, parasitism by Macrocentrus ancylivora reaching as high as 90 per cent in some 
cases. No other means of control have shown great promise although Steiner’s experi- 
mental figures show 75 to 90 per cent reduction in fruit injury by use of bait traps at a 
cost of $4.00 per acre. The three best baits, out of 1400 tested, are as follows: (1) 
terpenyl acetate, % cc. per quart in 10 per cent medium soft sugar; (2) ethyl cin- 
namate, 50 cc., no. 3 remelt sugar, 83.5 Ibs. and water to make 100 gallons; (3) oil of 
anise, 4 cc. per trap in 10 per cent no. 3 remelt sugar. It is believed that baiting 
would be impractical where the infestation is less than 10 per cent and that good 
results can be expected only where entire orchards are baited and, preferably, where 
entire communities are included. 

A new use for the burners, originally developed for corn borer control, was re- 

rted by George Dean. Winter burning of orchard ground surface at a cost of $8.00 
or labor and fuel per acre was effective in controlling not only the apple curculio but 
also apparently very helpful in controlling apple scab and black rot. 

Hall called attention to the probable seriousness of the locust borer problem within 
a period of from five to ten years, as a result of locust plantings on about 120,000 
acres in the north central states as a part of the CCC soil erosion control project. 
These plantings are necessarily on very poor soil and studies to date show a close re- 
lation between borer infestation and rate of growth, those which grow rapidly show- 
ing the least injury. 

The white grub problem is again the subject of considerable thought and the in- 
vestigations recently inaugurated by the federal Bureau of Entomology were re- 
viewed by Luginbill and discussed by many members of the conference. The possi- 
bility of using mechanical controls, as rotary plows, and chemicals, as killing agents 
and as repellents, are among the means now under investigation. 

The spray residue situation was responsible for considerable interest in the subject 
‘“‘Non-arsenical Insecticides for Truck Crops,"’ which was opened for discussion by 
Hutson. Pyrethrum and derris mixtures proved effective for most garden insects and 
left no undesirable residue, but the cost was greater than arsenicals. It was noted that 
sulphur was effective against the tarnished plant bug on celery at the rate of 25 to 
35 pounds per acre for four or five applications at weekly intervals. In cases where 
nymphs are already present, the addition of pyrethrum, half and half, will destroy 
these nymphs. ~ 

According to Gould, field demonstrations in industrial, township ‘“‘made-work”’ 
gardens, and supervised home gardens, were appreciated by gardeners and super- 
visors and in most cases recommendations were followed to good advantage with the 
— a much of the losses which otherwise would have resulted were successfully 
checked. 

Gould also reported on latest experiments for the control of the mint flea beetle in 
northern Indiana. Most interesting were the results of a grower’s experience treating 
300 acres of mint. In 1932 every acre was dusted with calcium arsenate at the rate 
of 18 pounds per acre. Both growing mint and mint stubble were covered in about two 
weeks time, using a four-row duster. In 1933 very few beetles were found. The yield of 
oil on this 300-acre farm averaged 23 pounds in 1933, while an adjacent farm where 
conditions had been identical except for the treatment, the yield was 8 pounds per 
— bg mint oil selling at $2.25 a pound, the practice of dusting appears decidedly 
prontable. 

“How May We Sell Entomology to the Public’’ was the last topic discussed and is 
a subject which every entomologist should study and apply, because the future of 
entomology depends not in a small degree to the accomplishment of the question 
asked in the title. At the banquet the previous evening, President Edward C. Elliott 
of Purdue University, who acted as toastmaster, urged entomologists to ‘‘sell’’ their 
science and offered timely and helpful suggestions which should be a challenge and 
an inspiration to all who heard his words. A few books such as Howard’s “Insect 
Menace” would be invaluable in selling entomology to the public. Entomology needs 
to be popularized by entomologists, just as Chemistry is being popularized by chem- 
1sts. 
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Many other timely subjects were discussed but time will not permit including them 
in this short report. Although the North Central States Entomologists is not officially 
a section or branch of the American Association of Economic Entomologists, it is in 
truth a branch informally organized to consider problems as they occur in a localized 


region. 
J. J. Davis 


REPORT OF THE SIXTH ANNUAL MEETING OF THE TEXAS 
ENTOMOLOGICAL SOCIETY 


At the sixth annual meeting of the Texas Entomological Society held in Houston, 
Texas on January 26 and 27, 1934 thirty-one papers were presented. 

Five papers dealing with cotton insects were presented. J. C. Gaines presented a 
paper describing a study of thrips on seedling cotton with special reference to the 
population, migration and injury. F. A. Fenton described the recent developments in 

ink bollworm control and pointed out that a very promising type of control measure 
is that of employing insecticides. Field tests (in McLennan County, Texas) of sulphur 
for the control of the cotton flea hopper (Psallus seriatus Reut.) were reported by 
F. F. Bibby, who pointed out that sulphur, regardless of its nature, is toxic to the 
cotton flea hopper nymphs but has very little effect u the adults. The difference 
in control or repellent effect is so slight between the different sulphurs when mixed 
with oxidizing or reducing agents and when used alone that such mixtures do not 
appear justified so far as control of the cotton flea hopper is concerned. Practically no 
ema was observed in the control obtained from the use of finely ground sulphurs, 
particularly the so-called 200 and 300 mesh grades. Sublimed sulphur produced aver- 
age results, but satisfactory application is difficult. The gas sulphurs vary in their 
composition and some are practically impossible to apply without conditioning. J. J. 
Taubenhaus and L. D. Christensen presented two papers on insects as possible dis- 
tributing agents of cotton wilt (Fusarium vasinfectum) and insects as possible dis- 
tributing agents of cotton root rot (Phymatotrichum omnivorum). 

One paper on citrus insects was presented. Alfonso Dampf described Mexico's 
fight against the fruit fly menace. He described the spread toward the United States, 
which is more advanced on the Atlantic coast than on the Pacific. In the State of 
Morelos, Municipality of Cuernavaca, all of the branches of the mango trees are being 
cut off, fruit trees of little importance are being destroyed, all fallen fruit is buried and 
orchards are kept clean. In the States of Sinaloa and Nayarit all fallen fruit is buried, 
trapping and spraying is carried out, orchards are cleanly cultivated, certain incoming 
fruits are quarantined, and host plants without commercial value are destroyed when 
necessary. In addition to this, research is being conducted in collaboration with the 
fruit fly laboratory of the U. S. Bureau of Entomology and Plant Quarantine in 
Mexico City. 

Earworm damage in sweet corn varieties was described by L. R. Hawthorne and 
R. K. Fletcher. The insect pests in the Winter Garden (Texas) area were described 
by S. E. Jones. J. N. Roney presented a paper on possible controls of the bean leaf 
hopper with the use of pyrethrum and sulphur in combination and with sulphur alone, 
in which it was stated that the control of this insect on string beans by the application 
of sulphur alone was very outstanding in a series of fall experiments on beans begin- 
ning to bloom. Yields were increased nearly 50 per cent, or about 30 bushels per acre. 
There seemed to be very little difference between pyrethrum-sulphur combinations 
and sulphur dust. Alfred Weed and M. D. Leonard reported upon the recent develop- 
ments in the use of pyrethrum and derris with respect to the control of fruit and vege- 
table insects. Alfred Fenton described the present réle of sulphur as an insecticide. 

W. E. Hinds presented a paper describing the very significant results in Louisiana 
in 1933 in the utilization of Trichogramma against the sugar cane borer. 

Ten papers concerned with medical and veterinary entomology were presented. 
Factors influencing the transmission of malaria by Anopheles were described by A. C. 
Chandler. C. P. Coogle presented a paper on malarial control in Texas under the 
C. W. A. and F. L. Thomas presented a paper on pest mosquito control in Texas 
under the C. W. A. Hardy A. Kemp, W. A. Morsund and H. E. Wright presented 
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notes on the life history, distribution and possible hosts of Ornithodorus turicata Duges 
and outlined its réle as a vector of relapsing fever in Texas. A strict adaptation ap- 
parently exists between the spirochaete and the tick. Alfonso Dampf described the 
history of onchocercosis in Mexico and Guatemala and the methods being employed 
in its control. Cysts are removed surgically and carriers are quarantined. Carriers of 
microfilariae are treated; houses are screened against simulids, and simulid breeding 
places are being attacked. Paul Burlingame presented a paper in which he pointed out 
that the cockroach (Periplaneta americana) is an intermediate host of the spiny- 
headed worm, Moniliformis moniliformis. M. A. Stewart described a new treatment 
of traumatic dermal myiasis in which 15 per cent chloroform in light vegetable oil is 
employed. H. E. Parish and E. W. Laake presented a paper on the species of Calli- 
phoridae concerned in the production of myiasis in domestic animals. They reported 
that Cochliomyia macellaria Fab. composed over 99 per cent of the total of all adult 
flies reared from larvae found in wounds of domestic animals during the summer and 
fall months, that Phormia regina Meig. constituted over 67 per cent of all such adults 
during the spring months of 1933, and that Sarcophaga plinthopyga Wied. was found 
in very limited numbers in the wounds of domestic animals. J. B. Foster presented a 
comparison of maggot therapy with other methods of treatment of osteomyelitis. 
M. A. Stewart described the réle of the larva of Luctlia sericata Meig. in an oste- 
omyelitis wound and pointed out that the maggot effects beneficial alkalinization of 
the wound, ingests necrotic tissue, and kills ingested bacteria by means of the pH 
of the mid-gut. It was also pointed out that these maggots will readily attack normal 
tissue with possible serious results if necrotic tissue is not immediately accessible. 
Eight systematic papers were presented: Notes on the Leafhoppers of Texas by 
R. K. Fletcher, The Status of Entomological Exploration in Mexico by Alfonso 
Dampf (in which it was stated that perhaps one-third of the Mexican insects still 
await description and that the life histories of nearly all of the insects of this countr 
have to be worked up), The Life History of Trombidium magnijicium Lec. by C. T. 
Reed, Notes on New and Little Known Insects No. IV by H. B. Parks, Lepidoptera 
of Houston, Texas and Vicinity by Oswald Mueller, The Need for State Collection of 
Insects by H. J. Reinhard, A State List of Insects: Its Significance and Preparation 


by M. D. Leonard, and A Study of the Seasonal Distribution of Anopheles quadri- 
maculatus Say in Houston, Texas by H. C. Matthes (in which it was pointed out that 
in this highly humid part of the country temperature is the chief controlling factor in 
anopheline abundance). Dr. Dampf, Chief Entomologist of Mexico was an honor 


guest. There were about 75 in attendance. 
S. W. 


THE ANNUAL MEETING OF THE COTTON STATES BRANCH 


The ninth annual meeting of the Cotton States Branch was held at Memphis, 
Tenn., on February 1, 1934. The past-president’s diploma of the parent Association 
was presented to Dr. W. E. Hinds at this meeting, and among those in attendance 
were Lee A. Strong, Chief of the U. S. Bureau of Entomology, and Avery S. Hoyt, 
Acting Chief of the U. S. Bureau of Plant Quarantine. Dr. W. E. Hinds, the official 
representative of the parent Association, extended greetings from the new President, 
Dr. E. F. Phillips, and discussed the chief activities of the Association during the 
year, including a report on the Boston meetings. 

The annual address of the Chairman dealt with insect survey work in North Caro- 
lina. In this interesting paper, Dr. Leiby discussed the scientific and practical ad- 
vantages of such a survey, and reported a total of 11,156 species of animals known to 
occur in North Carolina. The following are some of the more important results of 
entomological investigations reported at the Cotton States Branch meeting. J. C. 
Gaines of the Texas Station found that normal cotton plants began to set bolls at 
least two weeks earlier than plants injured by thrips and produced 56 per cent more 
bolls per plant than did plants that were injured by thrips. Four individual ‘‘thrip- 
injured”’ cotton plants that were equally distant from a normal plant and from any 
other plant in the row, produced 36 bolls, as compared to 78 bolls that were produced 
on four normal plants. J. W. Folsom of the U. S. Bureau of Entomology, reported 
that the field cricket Gryllus assimilis Fab. feeds on cotton plants every year, and 
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may inflict serious damage to young plants in times of drought. In his studies of this 
insect at Tallulah, La., he found that it was two-brooded; hibernated as nymphs, 
about half grown; adults appeared in April to May and again from July 15 to early 
September, and an individual may lay as many as 808 eggs. The number of molts was 
surprisingly large, varying from 9 to 10, the nymphal instars being proportionate to 
the time spent as a nymph which in turn depends on the mean daily temperature. 

R. C. Gaines of the U. S. Bureau of Entomology, reported the development and 
emergence of boll weevils from buds of althea (Hibiscus syriacus). So far as is known, 
this is the first time that the boll weevil has been found breeding in a plant other than 
cotton and Thurberia (Arizona wild cotton) growing under field conditions. In field- 

lat tests for boll weevil control at Tallulah, La., M. T. Young of the U. S. Bureau of 

ntomology, obtained an average increase of 419 pounds of seed cotton per acre 
over the untreated check plats from the use of calcium arsenate by the standard 
method. The gains ranged from 187 pounds to 617 pounds of seed cotton per acre, or 
from 28.6 per cent to 72 per cent over the respective check plats. C. F. Rainwater 
of the U. S. Bureau of Entomology, reported the following insects and a mite on wild 
cotton in Florida: The wild cotton borer, Rhodoneura terminalis Walker; the flower- 
bud maggot, Contarinia gossypii Felt; a cotton leaf miner, Nepticula gossypii F. and 
L.; Anomis impasta Guenée; and the West Indian blister mite, Eriophyes gossypii 
Banks. In a study of the relationship between early varieties of cotton and boll weevil 
injury, Dwight Isely of the Arkansas Station found that the earliest varieties suffered 
the least weevil injury. He also concluded from his study that dusting to control the 
boll weevil is less necessary, or less advantageous on early than on later varieties of 
cotton. 

Extensive experiments in the control of the peach borer on nursery stock and 
orchard trees by Oliver I. Snapp and J. R. Thomson of the U. S. Bureau of Ento- 
mology, resulted in an emulsion of crude cottonseed oil impregnated with paradichlor- 
obenzene, as an effective and safe spray for that insect, and sufficient data was pre- 
sented to warrant a recommendation. They also reported on a device which they 
developed for regulating the quantity of liquid used in spraying. This apparatus 
—_ in a similar manner to the cylinder of a steam engine. S. Marcovitch of the 

ennessee Station reported that young woolly aphids survive only 40 minutes at a con- 
stant temperature of 100° F. and 40 per cent relative humidity, and as a result, the 
root forms seem to disappear almost entirely during hot, drouthy summers. Stanley, 
Marcovitch and Andes of the Tennessee Station, found that mixtures of creosote oil 
and oil emulsion are much more toxic to San Jose scale and peach leaf curl than when 
the materials are used separately, producing a synergistic effect. 

In a study of insects of stored rice in Louisiana, C. L. Stracener of the Louisiana 
Station, reported an insect damage of a million dollars annually to the rice crop of 
that state. In a report on sugar cane borer control by Trichogramma in Louisiana in 
1933, Hinds, Osterberger and Dugas of the Louisiana Station stated that there was an 
average increase of millable sugar cane of from 1 to 1% tons per acre as a result of 
Trichogramma colonization in 1933. They reported an average net profit of $11.44 per 
acre for the Trichogramma field colonization work of 1933. 
OLIVER I. SNAPP 
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ANEW MITE (NEOTETRANYCHUS BUX!,n.s. Garman) ON 
BOXWOOD 


By Dona.p T. Rugs, Ithaca, New York 


During the summer of 1932 while the writer wes carrying on a num- 
ber of control experiments on the Boxwood Leaf-miner, a heavy infesta- 
tion of dark green and yellowish-brown mites was found feeding on the 
undersides of the leaves. Further examination revealed many lemon 
colored eggs and white cast skins on the foliage. Specimens were sent to 
Dr. Philip Garman, Assistant Entomologist, Connecticut Agricultural 
Experiment Station, New Haven, Conn. for determina- 
tion. Dr. Garman described it as a new species, Neote- 
tranychus buxi, and has very kindly consented to allow 
the present writer to incorporate his heretofore unpub- 
lished description in this paper. 

The author wishes to express his thanks to Dr. Gar- 
man for his kind cooperation and help. He is also in- 
debted to Dr. Garman for the morphological drawings 
of the species appearing in Figure 3 and to Mrs. Elizabeth 
Burckmyer of Ithaca, N.Y. for the drawing of the adult 
female in Figure 1. A portion of the work in this paper 
was done at the Cranbrook Institute of Science, Bloom- 
field Hills, Michigan. 

Plants in a number of localities throughout Oakland 
and Wayne Counties, Michigan were heavily infested pig. 1.—Adult 
with this mite. Efforts to find the mite in other portions female. 
of the state as well as in neighboring states where box- 
wood is grown were unavailing. Material from the nurseries where the 
infested plants carae from also failed to show any trace of infestation 
by this new species. 

The injury from the mites sucking the juices from the leaves results 
at first in a mottling and later in a general bronzing and withering of the 
foliage. Soon after the mites hatch in the spring and migrate to the new 
growth it takes on a mottled appearance (Figure 2, B) and by the 
end of the season all the infested plants are bronzed and look very 
undernourished. Infested plants are easily distinguished from healthy 
plants with their clear deep green foliage (Figure 2, C). The in- 
jured leaves may drop, leaving a very scraggly looking plant. The mites 
become more abundant and do more damage during warm dry weather 
with relatively low humidity. Infestations are easily controlled by a 
thorough application of any one of a number of contact insecticides, a 
discussion of which will be found in another portion of this paper. 

METHODS AND PROCEDURE.—Several different methods were used in 
following the life history of this mite. 

At first single leaves were removed from the plant and inserted in 
pieces of moist balsa wood. These pieces were then placed in individual 
vials. This method proved quite satisfactory as long as the proper mois- 
ture to prevent the growth of mold was maintained. 
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The writer also made small felt washers that were either giued on the 
leaves or held on with paper clips. The ring was covered with a small 


- 


Fig. 2.—A, Eggs, cast skins and Youne mites; B, Infested plant showing 


mottled appearance of leaves; C, Uninfested plant. 

cover glass to prevent the mite escaping. The method did not prove 

satisfactory, however, because of the small size of the boxwood leaves. 
The method finally used was to make small cuttings of boxwood about 

an inch in length and place them in small pots of earth. The pots of 

cuttings were then placed in large flats of peat moss in order to facilitate 
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handling and also to keep them from drying out. Since the mites seemed 
unable to negotiate the distance between the pots over the peat moss 
there was no need of covering the individual plants, altho this was done 
in a number of instances. The female was allowed to deposit one or two 
eggs on a plant and every twenty-four hours moved to another plant 
by means of a fine camel’s hair brush. In this way an accurate check 
could be kept on all individuals and measurements made in their growth. 


c 


€ 


Fig. 3.—A, Leg IV of female; B, Tarsus I, female, 
greatly ‘enlarged; Dorsal D, Penis; 
E, Collar tracheae, female; bial palpus. 


DESCRIPTION OF STAGES 


Ecc: The eggs (Figure 2, A) are lemon yellow and covered with shallow, yet 
distinct sculpturing extending in ridges from the base to the center of the top. They 
are round, distinctly flattened on the bottom and somewhat flattened on the top. 
The eggs vary in size from 0.15 mm. to 0.20 mm. in diameter, averaging about 0.17 
mm. When first laid they are light yellow and have a number of dark circles visible 
just under the chorion. These are probably micronuclei in as much as they disappear 
24 to 36 hours after oviposition. The eggs hatch in 6 to 10 days. 

ApuLt: The description of the adult of Neotetranychus buxi, n. s. as given the 
author by Dr. Garman is as follows; 

“Female (Figure 1) about .5 to .56 mm. long by .35 mm. wide at shoulders. Legs 
long and slender (Figure 3, A), the patella and tarsal segments nearly equal in length, 
tibia much shorter. Tarsal claw (Figure 3, B) short, strongly curved, and apparently 
well constructed for grasping plant and holding on. Collar tracheae curved, gradually 
tapering to a point, without enlargements at any point. Palpus with a large hook, 
the terminal segment with one large and one small finger and four prominent setae 
(Figure 3, F). Body with short setose spines, 24 in all on dorsum. Color dark green to 
yellowish brown. 

Male much more slender than the female and with especially long slender legs. 
Penis gradually curved as in Figure 3, D, and sharply pointed at tip. Dimensions about 
.43 mm. by .22 mm. 
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The species is closely related to Tetranychus latus Can. and Fanz. but differs from 
it in color and labial palpi. The claws of /atus are described as being long and more 
slender than those of pilosus whereas the species here described has a very short thick- 
set claw with no appendiculate hairs. The tarsal characters place it definitely in the 

enus Neotetranychus and neither Eutetranychus (1) of Banks or Eurytetranychus 
3) of Oudemans have priority over that name. 

It is believed that this mite is the same as the one mentioned by Ewing (without 
description) as Eutetranychus latus C. & F. Since no description is available in English 
at this time and because the species differs in so many respects from the description of 
Canestrini and Fanzago it is described under the new name for utilitarian as well as 
scientific reasons. Specimens from Michigan have been compared with others from 
Virginia taken from boxwood and obtained through the courtesy of Dr. H. E. Ewing.” 

Lire History aNnp Hasits.—The yellow overwintering eggs begin 
hatching into the six-legged yellowish green nymphs the last week of 
April to the first week of May in the vicinity of Detroit. Upon hatching 
the nymphs apparently feed on the moisture on the surfaces of the 
leaves. They are active, moving about from one surface of the leaf to 
the other. From one to three days after hatching the nymphs become 
quiescent and cast their skins. The quiescent period lasts from 15 to 24 
hours depending upon the temperature and humidity. The newly 
hatched nymphs measure from .138 mm. to .27 mm. in length, averaging 
-208 mm.; and from .11 mm. to .16 mm. in width— averaging .13 mm. 
The length of this instar varies from 2 to 4 days. 

The second instar mites emerge and are quite active feeding on the 
upper and lower surfaces of the leaves. The feeding areas become 
especially apparent on the upper surfaces of the leaves as the mites rasp 
small patches from the epidermis giving the leaves a very mottled 
appearance. The second instar measures from .305 mm. to .33 mm. in 
length,—averaging about .313 mm.; and .19 mm. to .25 mm. in width— 
averaging about .22 mm. They are deep green in color. After feeding two 
or three days the mites become quiescent with four legs to the anterior 
and four pointing posteriorly along the sides of the body. They become 
very much “blown up’’, similar in appearance to a parasitized aphid. 
In about two days the third instar emerges. The length of the second 
instar varies from three to five days—averaging slightly over three and 
one-half days. 

The third instar forms are also active feeders on the foliage and mi- 
grate from one part of the plant to another. They are green to yellowish- 
brown in color and measure from .33 mm. to .47 mm. in length—averag- 
ing .386 mm.; and from .22 mm. to .305 mm. in width at the shoulders, 
averaging .258 mm. Thelength of this instar is from three to seven days— 
averaging about four days. The mites of this instar feed two to four days 
and then once more become quiescent for two or even three days before 
the adults emerge. 


TABLE 1. MEASUREMENTS AND LENGTHS OF DiFFERENT INSTARS OF Neoletranychus buxi, N.S. 

Widtht (mm) Instar length (days) 

Min. Max. Aver. Min. Max. ver. 
7* 10 8.5 


*Overwintering eggs not included. t+ Measurements made across shoulders. 
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The greenish to brownish adults are very active at times, especially 
the males, moving about the foliage. They move rapidly from one part of 
the plant to another. After mating, however, they remain almost mo- 
tionless with their long slender legs spread out. The adults feed mostly 
on the tender shoots and on the upper surfaces of the leaves. 

The entire life cycle is completed in 18 to 21 days, averaging during 
the summer months, when temperatures are fairly high and humidity 
low, about 18% days. There are at least eight generations a year. The 
length of adult life varies greatly with the individual. Females have 
lived as long as six weeks during the summer, while others have laid 
their full complement of eggs and died within two weeks after emerging. 
It is difficult to obtain the length of life of the males in as much as they 
very often left the plant after a week or so and became lost in the dirt, 
but several lived as long as five weeks during June and July. Active 
adults were found on plants in the field as late as November first, 
several weeks after the first killing frosts. The majority of the over- 
wintering eggs are laid during the latter part of September and early 
part of October. After the latter part of May all stages are found on the 
plants, due of course, to the overlapping of generations. 

Copulation takes place soon after the female emerges from the third 
instar skin. In several instances the male was observed standing over a 
quiescent third instar mite even before she had begun exit from the 
skin. Later work showed that fertilization may take place during this 
time. During copulation the female raises on her legs, elevating the cau- 
dal portion of the body to an angle of about 30°. The male walks under 
until his head is about even with the second pair of legs of the female. 
The tip of the male’s abdomen is then curved upward and forward over 
the back. Copulation lasts from one to two minutes. 

Oviposition usually takes place one-half to three-quarters of an hour 
after fertilization. One egg is deposited at a time and from one to five 
may be laid during twenty-four hours. A single female will deposit from 
25 to 35 eggs. Two typical oviposition records are given in Table 2. 


TaBLe 2. Oviposition Recorps oF Neoletranychus buxi, N.S. 


Produced: 4 females 
18 males 
3 failed to hatch 


Produced: 16 females 
10 males 
5 failed to hatch 
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The possible existence of parthenogenesis in this species was first noted 
early in the season when several insolated females, that, as far as the 
author knew, were unmated, began ovipositing soon after emerging. 
The oviposition record of one of these females (? 3-24) is given in Table 
2. During the remainder of the summer several unmated females were 
isolated and allowed to oviposit. These eggs hatched but produced a 
large proportion of males, the ratio running from 5 to 10 males to 1 
female, quite a reverse of the condition obtained from fertilized eggs. 
The ratio in the latter case runs roughly 2 to 1 in favor of the females. 
Further studies of these parthenogenetic conditions will be included in 
a later paper. A similar parthenogenetic condition was reported by 
Garman (2) in Tarsonemus pallidus Banks. Whether this parthenogenetic 
condition exists under natural conditions in the field was not determined. 

During the summer fairly high temperatures (65° to 88° Fah.) and 
relatively low humidity (45° to 55°) tend to shorten the life cycle by 
several days. However during the latter part of August with the tem- 
peratures somewhat lowered and the relative humidity remaining 
comparatively low, the incubation period of the eggs and the length of 
the different stages remained about the same as during the dry hot days 
of midsummer. Later experiments of rearing these mites under controlled 
conditions of humidity and temperature tended to show that the relative 
humidity was the important factor in the development. In the accom- 
panying life cycle and temperature-humidity chart (Figure 4) it will 
be noted that during late April and early May the humidity ran rela- 
tively high, which, combined with the low temperatures, tended to 
lengthen the various instars. When the first generation adults emerged 
about the middle of May the humidity was still high while the tempera- 
tures were slowly climbing. This combination seems to be one explana- 
tion for the oviposition being postponed for nearly a week after emer- 
gence. 

ConTROL Mgasures.—A number of different materials were used as 
contact insecticides for controlling these mites. The results of these 
tests are given in the following table. 


Adults killed hatching 
Material Effect on plant after 24 hours after 10 days 
pt. nicotine, laundry soap, 50 gal. 
14 pt. nicotine, 2 qts. molasses, 50 gal 
1 lb. powdered glue, 5 gal. water........ none 99.2 6.0 
none 93.3 81.0 
slight burning 97.8 9.0 
*Grasselli Contact 71 (1-500) +4+# 
slight burning on new foliage 99.0 1.6 
*Grass. Contact +1 (1-800)+4+# 
none 99.8 18 


lied by the respective manufacturers and results herewith published are 
ontact +1 is the new product known under the name of Loro. 


_ *These materials were su 
with their consent. Grasselli 
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The preparations of nicotine, soap and water and nicotine, molasses 
and water were both used in controlling the Box Leaf-miner and gave 
good results against the Box Mite as well. The preparation of glue and 
water as recommended against Red Spider on evergreens was also used 
with extremely promising results, both against adults, immature quies- 
cent forms and eggs. 

Selocide, a selenium compound, showed very promising results against 
both eggs and active forms. 

Excellent results were obtained from a new Grasselli product (Contact 
No. 1) both against active forms and eggs. When this material was used 
at the rate of 1-500 instead of the dilution recommended by the manu- 
facturer (1-800) a slight burning of the young foliage was noted. 

All the pyrethrum compounds used gave excellent results against 
the active forms but very little control was obtained of the eggs or 
quiescent forms. 
= control tests were run on 1500-2000 mites in a series of 12-15 
checks. 
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EXPERIMENTAL EVIDENCE ON THE VALUE OF STRIP 
FARMING AS A METHOD FOR THE NATURAL CONTROL 
OF INJURIOUS INSECTS WITH SPECIAL REFER- 
ENCE TO PLANT LICE 


By S. Marcovitcu, Entomologist, Tennessee Agricultural Experiment Station 


Plant lice, such as the pea aphis, the green bug, and the melon louse, 
to mention only a few, are among the most injurious pests the farmer has 
to contend with. A heavily infested field of turnips may contain as many 
as 30,000,000 lice per acre. The usual recommendation for the control 
of plant lice consists of the application of a contact insecticide, such as 
nicotine. The advisability of chemical control is difficult to determine, 
especially for field and other low-profit crops. Sometimes the lice are 
found on the underside of the leaves, as in the case of the melon louse, 
which is difficult to reach with a spray. Biological control for plant lice 
is by far the simplest and most economical. Where plant lice damage 
occurs there is a scarcity of natural enemies at the beginning of the 
infestation. It is of the utmost importance to have the ladybird beetles 
and other enemies present in the field before the lice get the upper hand. 

The problem, therefore, is that of devising agricultural practices that 
will increase the effectiveness of the natural enemies already present; 
and of maintaining a relatively high level of parasites and predators 
through the judicial management of the environmental factors. One of 
the most important of these environmental factors is the plant itself, 
on which the insect feeds. Without realizing it, the farmer is constantly 
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changing the environment by his system of planting, his crop rotation 
methods, and his dates of planting. The insect population of a field in 
full bloom is very different from that of the same plot of ground when 
it was first seeded down. 

ENVIRONMENTAL Factors.—Graham (1929) remarks that ‘“‘a forest 
growing under natural conditions is less subject to insect attack than 
is one where natural conditions have been disturbed.”’ ““Overgrazing or 
ground fires may so reduce the variety of the flora, and thereby the 
total number of phytophagus insects in a region, that insectivorous 
predators will not be able to find sufficient food at certain seasons of 
the year; their numbers will consequently be reduced, with the result 
that some one insect upon which they normally feed at another season 
may be able to multiply in such great numbers as to do serious damage 
to the forest.’’ In this way are explained the outbreaks of the forest tent 
caterpillar and walking sticks in the lake states. 

Because artificial control measures in the forest are costly, the forest 
entomologists have been forced to rely on the natural control of the 
insect pests of the forest by systems of planting and management. While 
the principle of mixed plantings to maintain the balance of insect life 
is finding application in the forest, practically nothing along this line 
has been done with farm crops. A few workers, however, have recognized 
the principle involved and have made suggestions. 

Sanborn (1906) advocated for the control of the melon louse the plant- 
ing of mustard or kale or rape around the melon field. The ladybird 
beetles would thus become plentiful after feeding on the cabbage aphis 
and be ready to attack the melon louse. 

In his work with the cotton boll-weevil, Pierce (1912) believed in 
devising such agricultural practices as will increase the effectiveness of 
the parasites already present. ‘In planning the cropping system there 
can be no possible harm in arranging to have a forage or hay crop adja- 
cent to the cotton field. In case a forage crop is used, cowpeas, with the 
ever-present cowpea pod weevil would undoubtedly bring about the 
presence of several important parasites. The early removal of the cow- 
peas for fodder would force the parasites to attack the boll-weevil.’’ Even 
the cutting of weeds along a fence row may be useful in the same way. 

For example, Pierce records that “before the weeds were cut in 1907, 
the two plots nearest these weeds averaged 26.76 per cent and 16.79 per 
cent parasitism by Eurytoma. On August 17, about a month after these 
weeds were cut, the two plots just mentioned had respectively 37.50 
per cent and 26.66 per cent parasitism by Eurytoma. This striking gain 
adjoining the weeds was not reflected by parts of this field farther re- 
moved.”’ ‘It is advisable to have in the vicinity of the cottonfield such 
plants as the dewberry, croton, amorpha, cowpeas, etc., which contain 
other hosts of boll-weevil parasites.” 

The presence of a wood lot containing melliferous plants may be an 
important factor in plant lice control by being attractive to adult Syr- 
phus flies. Fluke (1929) records that a ‘‘small field of peas near an open 
woods was practically free from aphids and on almost every vine was a 
Syrphid egg or larva. Another field just a quarter of a mile away, but 


64 JOURNAL OF ECONOMIC ENTOMOLOGY (Vol. 28 


surrounded by cultivated, pastured or bare fields, was exceedingly 
heavily attacked by J. pist. This field was later abandoned and plowed 
under, as hardly a single good pod developed.”’ 


EXPERIMENTAL 


VALuE or Strip FarminGc.—l!n order to obtain experimental evidence 
on the value of planting crops in strips and its bearing on the parasite 
complex, a few rows of turnips were planted in March on plot 1. Later 
beans, peas, corn, cowpeas, cotton, okra, cucumbers, and watermelons 
were planted in double rows. The peas, beans, and corn were sown in 
April, and the rest the first week in May. The beans were removed on 
July 3 and replaced with another planting of watermelons and corn. 
Two other plots of watermelons were also planted on July 3, one about 
120 yards away from plot 1 and the other about 250 yards away. These 
will be designated as plots 2 and 3. 

The two rows of turnips made a rank growth, completely covering 
the ground. On June 12 they were observed to be heavily infested with 
the turnip louse (Aphis pseudobrassicae). By June 27 the natural ene- 
mies, principally H. convergens, obtained the upper hand, although the 
plants were partially destroyed. This heavy infestation of turnip louse 
was responsible for the production of large numbers of parasites and 
predators in plot 1. 

For the sake of record, counts were made of the lice on a few of the 
melon vines. In plot 1, on July 6, one vine was observed to have seven 
lice, and on July 17 they had increased to 120. At this time, four Syr- 
phid larvae and a ladybird beetle were present. By July 20 the natural 
enemies must have destroyed them, for no lice were present. On another 
vine in plot 1 nine lice were observed July 6. These had increased to 30 
on July 12, but none were present July 25. Still another vine showed 18 
lice on July 20. These increased to 25 on July 27 with 20 parasitized by 
Lysiphlebus. On August 3 only 6 lice were present. The counts indicate 
that the lice were held in check in plot 1, but such was not the case in 
the other two plots. One vine for example in plot 2 showed 24 lice on 
July 20. These increased to about 200 on August 2. At this time the 
lice were so abundant on the vines that they attracted a large number 
of ladybird beetles and lace-wing flies. Muscids, Sarcophagids, and 
wasps were also attracted to the honeydew. By August 8 the natural 
enemies gained the upper hand, but not until the melon vines were al- 
most destroyed by the lice. On August 19 all of the melon vines in plot 
2 were killed and most of them in plot 3. There were undoubtedly more 
ladybird beetles in plot 3 than in plot 1 on August 8, but they had come 
in only in response to the heavy infestation of lice and too late to save 
the plants. It is of the utmost importance to have the ladybird beetles 
present in a patch before the lice get the upper hand and do much 

damage. Lack of biological control is in most instances due to small 
numbers of natural enemies at the beginning of an infestation. 

Similar results were secured with the pea aphis. On August 31 several 
rows of garden peas were planted among the different rows in plot 1. 
At the same time plot 2 and 3 were plowed and planted to wheat, peas, 
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and turnips. The lice on the wheat and turnips did not develop, but by 
September 11 a few pea aphids, J. pist, began to appear in all the plots. 
In plot 3 a few ladybird beetles and their eggs were also present. By 
October 18 the lice in plot 3 were becoming very abundant and on the 
30th most of the plants were killed. A frost had occurred a few days 
previous and the general appearance of the plants was that of being 
killed by the frost. However, the severe infestation of the lice weakened 
the plants to such an extent that the first frost easily killed them, whereas 
normally peas are frost-hardy. A count showed on an average 493 
lice per plant and about 120 ladybird beetles per row, while in plot 1 
there were but 27 lice per plant and 20 ladybird beetles per row. Here 
again the ladybird beetles were more numerous in plot 3, but were not 
able to save the plants. 

PLaNts DETRIMENTAL TO PaRAsiTEs.—By a mere coincidence, okra 
was planted in a flower garden adjoining petunia. On May 12 the okra 
were observed to be infested with A phis gossypit which were also present 
on an althea bush near-by. By June 7 the lice on the okra had increased 
to such an extent as to kill the plants. At the same time, okra plants 
growing on the Experiment Station grounds were thriving, though a few 
lice were on them. A careful examination of the petunia plants growing 
adjacent to the okra revealed numerous Lysiphlebus adhering to the 
leaves. The leaves of petunia are rather sticky and gummy, so that 
small insects easily adhere. 

In order to determine the role of the petunia plants more exactly, 
adults of Lysiphlebus testacetpes were placed in a vial with leaves of 
petunia, and within an hour all of the Braconidae were stuck to the 
leaves. This experiment confirms the fact that the petunia plants were 
responsible for the killing of the okra, through the destruction of the 
parasites. 

A somewhat similar experience was had with Trichogramma minutum. 
An attempt was made to parasitize eggs of the tobacco hornworm 
(Protoparce sexta) with 7. minutum. Observations under the micro- 
scope revealed that within a few minutes the parasites were all glued to 
the glandular sticky hairs of the tobacco. The eggs were then removed 
from the tobacco leaves and placed in a vial together with 7. minutum. 
They oviposited at once and within ten days 30 adult parasites emerged 
from a single egg. Tomato plants also possessing glandular hairs did not 
seem to be detrimental to 7. minutum. T. minutum was frequently 
reared from eggs of the tobacco hornworm that were deposited on tomato 
but not from eggs gathered on tobacco. L. testaceipes and A panteles con- 
gregatus when placed on tobacco leaves also became glued to the leaves 
within one hour. For many years we have observed that A panteles con- 
gregatus was not as numerous on tobacco hornworms in the tobacco 
patch as in the tomato fields. The fact that the Apanteles are easily 
trapped on tobacco may explain this situation. 

In another experiment tomato plants were set out adjacent to a 
tobacco patch in June. By October the tomato plants were completely 
stripped by the tobacco hornworm, which was also numerous on the 
tobacco. In the same way cantaloupes were planted next to petunias 
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on July 5. In August the cantaloupe vines were killed by A phis gossypii. 
These two experiments indicate that certain sticky plants such *s to- 
bacco and petunia have an adverse effect by acting as a trap for ..ene- 
ficial parasites. P 

In still another way the proximity of certain plants may be detri- 
mental by acting as preferred hosts in a succession of food plants favor- 
able for the multiplication of the insect. Thus Underhill (1934) has 
shown that beans or peaches, grown in the vicinity of such trees as 
linden and black walnut on which Aerosternum hilaris breeds, may be 
subject to injury by the green stink bug. 

PLANTs VALUABLE IN Strip FarmMinG.—Some plants are naturally 
more valuable in strip farming than others because of their attraction to 
insects through their supply of nectar or pollen or their support of a 
variety of insect life together with their natural enemies. On account 
of its abundant supply of nectar and pollen, the cotton plant furnishes 
a very great attraction for insects including parasites and predators. In 
certain sections of the cotton belt, cotton is considered a valuable honey 
plant, and in some seasons bees may store 100 pounds of cotton honey 
per hive. Two kinds of extra floral nectaries occur on the cotton plant; 
one on the involucral bracts and the other on the underside of the leaves. 
Besides bees, the extra floral glands attract ants and a variety of other 
insects. It is well known that parasitic Hymenoptera, like bees, are fond 
of sweets, and no doubt the nectar secreted by the cotton plant will keep 
them alive for considerable periods. The nectaries and pollen being with- 
in easy reach, are easily located by ladybird beetles. The fondness of 
Coccinellidae for nectar is recorded by Miller who in his book on “The 
Fertilization of Flowers’’ pictures Coccinella septempunctata as being 
attracted to the nectar secreted by Erodium cicutarium. The ever-pre- 
sent cotton louse and honey dew is also a powerful attraction for natural 
enemies. For these various reasons, cotton is therefore a valuable plant 
for intercropping. 

Corn and sorghum are also attractive to the natural enemies of plant 
lice because of the abundant supply of pollen. Syrphus flies are very fond 
of pollen and one can usually find a host of Syrphidae and Coccinellidae 
feeding when the pollen is ripe. Aphis maidis is nearly always lurking 
around and at times becomes abundant enough to furnish a large supply 
of food for ladybirds. 

In.the late summer of 1933 Coccinellids were very abundant on cow- 
pea pods although no lice were present. Various flies, wasps, and other 
insects were also present, evidently attracted by the nectar. In his list 
of honey plants, Pellet states that the nectar is secreted by extra floral 
nectaries and that beekeepers are mystified because the bees work at 
the ‘‘joints’’ instead of the flowers. Unlike other plants, the stems and 
not the blossoms secrete the nectar as the pods are forming. In addition, 
the cowpea is also a host of Aphis gossypi, an infestation of which was 
observed at Bearden on August 27. In 1934 cowpeas were used as one 
of the plants in intercropping, but the ladybirds did not seem to be 
attracted to them as in 1933. Because of the rich ground on which they 
were growing, they did not set a crop of blossoms until late in the fall 
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On July 10, ladybird beetles were observed to be numerous on Cro- 
talaria incana growing on the plots of the Agronomy Department. The 
beetles were located mostly at the base of the pods and were evidently 
feeding on nectar. On September 1, H. convergens was numerous on the 
leaves of Crotalaria spectabilis, with no pods yet present. Sugars or 
mannas are known to be exuded by a number of plants, and no doubt 
the beetles, as well as flies and wasps, were attracted thereby to the 
Crotalaria. Twenty ladybird beetles on July 12 were caged over a plant 
of Crotalaria incana on which no lice could be discovered. Four weeks 
later, seven beeties were still alive and one beetle survived until Sep- 
tember 1. This experiment indicates that ladybird beetles can exist on 
sweet exudations of Crotalaria for nearly seven weeks without partaking 
of plant lice. 

Watson (1934) also observed in Florida that a newly-established 
colony of Lets dimidiata 15-spilota thrived in the presence of Crotalaria. 
He states that ‘‘In addition to aphids on citrus end cover crops, they 
were found feeding on the pollen of the saw palmetto, on sap and gum 
issuing from wounds in citrus trees, on very tender oak sprouts, on the 
pollen of fire weed (Erechtites nieracifolia), but the chief summer food 
was found to be the honey given off by the extra floral nectaries of Cro- 
talaria striata.’’ Working with Bruchus quadrimaculatus, Larson (1924) 
also showed that access to sugar water increased the life of the beetles 
and the number of eggs laid by 50 per cent. On July 18, the eggs of lady- 
bird beetles were observed on the leaves of Crotalaria. Even as late 
as September 27, several insects were observed to be rather numerous 
on Crotalaria incana, which was planted July 19. Among the insects 
that were present was Polistes flavipes, Hippodamia convergens, Heliothis 
obsoleta, and other moths feeding on the flowers. 

Plants growing along fence rows or bordering woodlands that support 
aphid populations would also be valuable. Maple, for example, by acting 
as a host for a number of plant lice would no doubt breed up a large 
supply of ladybird beetles. 

Feepinc Hasits or Lapypirp BeetLes.—A thorough knowledge of 
the feeding habits of parasites and predators would be of value in their 
utilization for the control of insect pests. An excellent beginning was 
made by Forbes (1883) in his paper entitled, ‘‘The food relations of the 
Carabidae and Coccinellidae.’’ The general impression prevails that 
ladybird beetles and Carabidae are essentially carnivorous, but Forbes 
found by dissecting the alimentary tract that plant lice constitute but 
one-fourth of the food. “‘The pollen of grasses and compositae make 
fourteen per cent, the spores of lichens four per cent, and those of fungi 
nearly half the whole (forty-five per cent).’’ Ladybird beetles also seem 
to be related to the fungus beetles not only in their food habits, but 
morphologically, by possession of the dilated palpi of the fungus beetles 
and the clavate antennae of the scavenger beetles. 

Davidson (1921) observed that Psyllobora, a ladybird beetle, is en- 
tirely herbivorous and both larvae and adults feed on nothing but rose 
mildew. Animal food, such as plant lice were completely avoided by 
psvllobora. 
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When plant lice are scarce, it is of undoubted advantage for ladybird 
beetles to be able to subsist on other food such as pollen and fungus 
spores. To determine to what extent the beetles can live on fungus 
spores only, they were confined in glass jars and provided with various 
molds and fungi, such as grain smut spores and bread molds. 

Adults of Hippodamia convergens, Coccinella novemnotata, and Megilia 
maculata collected in the field, lived for three weeks on molds and water. 
Bred specimens of Adalia bipunctata when placed in jars with smut 
spores and bread molds, lived on an average of two weeks, although a 
few specimens lived as long as five weeks. Forbes records that sixty-five 
per cent of the food of the larvae of ladybird beetles consisted of spores 
of fungi. In our tests, the larvae lived but a few days when confined to 
an exclusive diet of fungi. The adult beetles are evidently better capable 
of tiding over adverse conditions than are the larvae. 

PRACTICAL APPLICATIONS OF STRIP FaRMING.—The American farmer, 
through his extensive use of machinery, is generally given the credit 
for producing more than any other farmer. At the same time his insect 
problems are also conceded to be greater than those in other countries. 
This may be due in part to the relatively pioneer conditions still pre- 
vailing in the United States where the biological complex has not yet 
struck a balance. A very important factor, however, is the extensive 
practice of cultivating large acreages in single blocks. In the West, for 
example, it is not uncommon to see 100 acres of potatoes in one block, 
or 500 to 1000 acres of corn or wheat. In Europe, on the other hand, 
one gets just the opposite impression, as one observes the countryside. 
Everything seems to be grown in strips of about an acre or less. In 
Southern France, one can observe only a few rows of corn, followed by 
a strip of wheat, and a few rows of grapes or beans, followed by a strip 
of beets or potatoes. In fact, general farming in Europe is more like our 
truck farming. 

The truck farmer is in a better position to benefit by strip farming, 
because he can manipulate his plots somewhat more easily. If a trucker 
wants to grow melons, turnips or cabbage, he will likely plant his acre 
of cabbage on one end of his farm and the melons at the other end. In 
many cases, it would be just as easy to plant his melons and cabbage or 
turnips in strips of about 12 rows each in the same patch. Any lice that 
may appear on his turnips would only serve to breed up the natural 
enemies, which in turn would be ready to pounce on the melon louse or 
perhaps never even let it get started. The home garden, where a variety 
of plants is grown within a small compass, is generally free of lice for this 
reason. 

Strip farming should find application even for the general farmer. 
Without more experimental evidence, one cannot predict the effect on 
Toxoptera or other lice by growing small grains, legumes, and corn in 
strips of about 100 feet. A type of intercropping should be of very defi- 
nite value in areas where the chinch bug is injurious. It is well known 
that legumes are immune to chinch-bug attack. For this reason, ento- 
mologists are recommending that the small grains, which are the bug’s 
avorite food, be separated from cornfields as widely as possible, with 
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legumes in between, such as clover, alfalfa, lespedeza, cowpeas, soybeans, 
or other non-susceptible crops as buckwheat or beets. Thus, a definite 
planting schedule will reduce chinch-bug damage. 

Intercropping peaches with strawberries may also be of benefit in 
reducing the numbers of the Oriental peach moth (Laspeyresia molesta). 
Fink (1926) found that Macrocentrus ancylivora is a very important 
parasite of the strawberry leaf roller (Ancylis comptana), sometimes 
destroying as high as 60 per cent. M. ancylivora is also one of the prin- 
cipal enemies of the Oriental peach moth. Thus, with two hosts available, 
the chances of tiding over adverse periods should be increased for M. 
ancylivora, resulting in better control of both pests. Other parasites 
common to both hosts are Microbracon gelechiae, Hopiocryptus incertulus, 
and Lixophaga vartabilis (McConnell, 1932). 

Finally, strip farming is not only of value in the control of insect pests, 
but is being advocated in the control of soil erosion. Bennett (1934) 
remarks that “‘A considerable number of farmers in the hill country of 
Wisconsin apparently sensing the prodigious soil-saving capacity of 
grass, have for a long time been practicing strip cropping to protect 
their sloping fields. They have left the steeper upper slopes in woods; 
below the woods they have planted grass along the contours, that is, 
level strips across the fields rather than up and down them; and below 
this they have grown alternately strips of corn, grass, potatoes, and so 
on. The grass intercepts the water flowing downhill, checks the velocity, 
spreads it out, and causes much of it to sink into the ground, thus giving 
protection to the strips below.” 


SUMMARY 


1. Strip farming is a means of increasing the effectiveness of the 
natural enemies of plant lice. Peas and cantaloupes planted in strips 
among corn, cotton and other plants were practically free of lice, while 
plots planted on the same date only 120 yards away were destroyed. 

2. Certain plants such as tobacco and petunia, because of their sticky 
and gummy surface, act as a trap for beneficial parasites such as Bra- 
conidae and Trichogramma. Okra and cantaloupe vines growing adja- 
dent to tobacco and petunia were killed by the melon louse, Aphis 
gossypit. 

3. Although carnivorous, ladybird beetles were kept alive for three 
to seven weeks on molds, fungus spores and sweets. 
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TECHNIQUE OF FIELD EXPERIMENTATION IN ENTOMOLOGY 
Il. THE REDUCTION OF DATA BY THE METHOD 
OF ANALYSIS OF VARIANCE 


By L. L. Huser and J. P. SLEESMAN, Ohio Agricultural Experiment Station 


The purpose of this paper is twofold. It is not only a record of the re- 
sults and interpretation of a test to determine differences, if any, in 
onion maggot (Hylemyia antiqua Meig.) populations on onion varieties 
but also a description of the experimental technique and biometric 
analysis used in attaining the objectives of the investigation. It will be 
seen that the technique used provides the framework for that on which 
all entomologists now agree to be paramount in entomological work; 
namely, more refinement and more accuracy. This belief involves the 
necessity of a workable system for expressing data together with criteria 
of their dependability. Such a system is available (1). The system im- 
plies not only the interdependence of biological study and biometric 
analysis but also the primacy of such analysis. This is to say, the biology 
of the insect is conceived of in terms of mathematics rather than in terms 
of a detached study which assumes to stand alone and to justify itself by 
purely subjective evaluation. 

“Do onion maggot (Hylemyia antiqua Meig.) populations differ on 
various onion varieties, and, if so, what varieties carry the highest popu- 
lations’’ was the question to be answered. A total of eight varieties was 
planted in 5 x 16 foot plots in randomized blocks with six replications. 
The percentage infestation for each plot is recorded in Table 1." 


TABLE 1. SHowiNnG PERCENTAGE INFESTATION FOR E1rGut Varieties RepLicatep Six Times 


Blocks 

Treatments or varieties A B Cc D E F Mean 
27.6 178 14.2 12.4 178 20.2 18.33 
12.4 8.2 11.4 15.8 174 12.10 
13.8 38 6.8 7.8 18.6 19.8 11.77 
s 70 4.0 12.2 10.4 6. 22.4 10.47 
9.2 18 114 7.2 12.6 20.4 10.43 
56 94 58 11.4 8.4 11.2 8.63 
8.6 7.2 6.6 8.4 6.0 9.0 7.63 
1.6 18 4.0 9.6 74 12.4 6.13 

10.73 6.65 8.65 9.83 11.68 16.60 10.68 


'This table is included for the convenience of the reader who is interested in the 
means of each variety but who does not care to enter into the details of statistical 
analysis. It likely represents the minimum requirements as to published data. The 
data were secured by J. P. Sleesman. 


71 


of 
RE 

= 

as 


DD 

NADA 


JO 
a 


3 
> 


SHAVNDS MIAH] GNV SAVIVA ONIMOHGS 


z 
< 
Zz 
= 
= 
=x 
a 
= 
= 
=) 
Zz 
= 
< 
2 
n 
= 
a 
Zz 
< 
x 
= 
= 
= 


Feb., 


of 
3 
| 3 
a 
93 
cox 
5 
| 
Ber 


72 JOURNAL OF ECONOMIC ENTOMOLOGY [Vol. 28 


In this experiment there are three independent sources of variance: 
namely, location, treatment, and random error. The error due to loca- 
tion and treatment, known as systematic or controlled error, we measure 
directly; for example, it was known before the experiment was begun 
that soil heterogeneity or other factors associated with location could 
cause variation in the growth and development of the crop or the distri- 
bution of the insects. Hence, in order to obtain a more accurate estimate 
of the variance due to location, each variety was replicated six times. At 
the same time, replications enabled us to secure a valid estimate of the 
variance due to varieties or treatments. However, all sources of error 
cannot be controlled, and, in addition to being uncontrollable, some may 
be entirely unknown. In this experiment, although the randomized 
block method controls the greater part of the variance due to location, 
it does not control all of it; some random error still remains. Moreover, 
it is possible that there were other errors which would also fall into the 
random class. 

It is to be understood then that these random or experimental errors 
which are not measured either with treatment or that part of location 
common to blocks constitute the third source of variance in the experi- 
ment. It is important, as will be noted later, that the estimate of this 
error should be not only precise but also valid. Without such an estimate 
we should be unable to make a valid comparison between varieties. 

We have now pointed out three sources of variance. The total vari- 
ance of the experiment would then be the sum of these three variances 
(a) (see below). It follows that, if the variance due to treatment (b) 
and the variance due to location (c) are subtracted from the total va- 
riance, we have the variance due to experimental error (d) ; that is, a—b 
—c = d. With this simple statement of concept involved we proceed to 
the actual consideration of the data. 

The first step in the analysis of variance is to find the sum of the 
squares of the deviations of all the plot infestations from the general 
mean. This may be accomplished with less labor by assuming zero as a 
a working mean rather than by using the actual or general mean. It will 
be noted in Table 2, in which zero is used as an origin, that we simply 
sum the squares of all the recorded infestation percentages. This gives us 
what may be termed as a crude sum of squares. If we had used the 
general mean as the working mean, we should have obtained the true 
sum of squares. It is less laborious, however, to make a correction 
for the crude sum of squares than to calculate directly for the true sum 
of squares. The correction consists of the subtraction of the product of 
the grand total (513.0) and the general mean (10.68) from the sum of the 
squares of all the 48 plots, which, as pointed out, is the crude sum of 
squares. The same correction may be obtained by squaring the grand 
total and dividing by 48, the number of plots. In either case, the remain- 
ing value is the true sum of squares of the deviations of the actual per- 
centage infested per plot from the general mean of all plots. 

Crude sum of squares of 48 plots 
Grand total (513.0) cquneel and divided by 48 
True sum of squares 


] 
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The true sum of squares represents the total variance of the experi- 
ment; but a critical test of the value of the experiment depends upon the 
comparison of the independent estimates of the variance due to location, 
treatments (i.e., varieties), and the experimental error. It follows then 
that the next step is to divide the total variance into the three portions 
about which the experiment was designed to yield information. Since 
the estimate due to experimental! error is best obtained by eliminating 
the contributions due to blocks and treatments from the total variance, 
it is first necessary to compute the variance due to blocks and treat- 
ments. The deviation of the block mean from the general mean repre- 
sents the amount of influence due to the location of the block; the devia- 
tion of the treatment mean of a plot from the general mean measures 
the amount of response of the insect to each plot. The sum of the devia- 
tion of the block mean and the deviation of the treatment mean from 
the general mean gives a theoretical value for the deviation in percentage 
infestation per plot. The experimental error may then be obtained by 
subtracting the sum of the independent variance of blocks and treat- 
ments from the total variance of the experiment. 


Crude sum of squares of six block totals..................44. 47,517.88 
Divide by 8 (each is a total of eight plots)................... 5,939.74 


Crude sum of squares of eight treatment totals............... 36,352.84 
Divide by 6 (each is a total of six plots)....................4. 6,058.81 
Subtract for correction as above. 5,482.69 


Subtract sum of variance of blocks and treatments. .......... 1,033.17 


Thus far in the analysis we have been concerned chiefly with the sums 
of squares. In order to secure a final estimate of the variance due to 
blocks, treatments, and experimental error, it is necessary to calculate 
mean squares, ordinarily obtained by dividing the sums of squares by 
the number of plots. However, the independent estimates of variance 
cannot be secured by dividing the sums of squares by the actual number 
of plots but rather by the number of independent comparisons corres- 
ponding to the sums of squares for blocks, treatments, and error. Such 
independent comparisons are known as degrees of freedom.” Since there 
are 48 observed values for the 48 plots there are 47 independent com- 
parisons for the experiment as a whole; that is, there are 47 degrees of 
freedom. Likewise, since there are six blocks, there are five degrees of 
freedom for blocks; and, since there are eight treatments, there are seven 
degrees of freedom for treatments. Furthermore, inasmuch as there are 
47 degrees of freedom for the whole experiment and a total of 12 for 


*The origins of the degrees of freedom concept need not concern us here. Suffice it 
to say that they lie in the field of higher mathematics. 


457.05 (b) 
576.12 (c) 
524.42(i) - 
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blocks and treatments, there would remain 35 degrees of freedom for 
experimental error. Parenthetically, it should be noted that precision 
in tests of significance decreases rapidly when the number of degrees of 
freedom for experimental error goes below 10. In Table 3 is found the 
mean square corresponding to each of the three portions of the experi- 
ment. 

Tasie 3. ANALYsis oF VARIANCE ro BLocks, TREATMENTS, AND Error 


Variance due to Sum of squares (e) Degrees of freedom (f) Mean square (g) 
a 457.05 5 91.41 
dune te 524.42 35 14.98 


(e) Sum of the squares of the deviations from the mean infestation. 
(f) Number of independent comparisons. 
surn of squares 


(g) Mean square = 5 of freedom of freed 


Let us now examine the mean squares as recorded in Table 3. Although 
we are particularly interested in the treatment mean square, it is of 
considerable importance to note that the size of the block mean square 
indicates that the arrangement of the plots actually removed from our 
comparisons a large amount of the variance which otherwise would 
have been included in experimental error. We note further that the 
treatment mean square is considerably larger than the error mean 
square, a fact which at once suggests that the observed differences in 
infestation between varieties are significant. If the mean square for 
treatment had been equal to or smaller than that for experimental error, 
the difference in infestation between varieties would have been insignifi- 
cant. Even though cursory examination of the mean squares may in- 
dicate significance, it is of value, according to Fisher, to apply an exact 
test of significance. This is done by applying what is known as the z test. 

Before making this test it may be well to recall that it is possible that 
the results of this experiment might be due to the operation of chance 
alone. We must know, therefore, what the odds are that the ratio of the 
treatment mean square to the error mean square is not due to chance. 
Ordinarily, odds of 19 to 1 are considered to be about the limit of trust- 
worthiness; this is to say that as great a difference between two vari- 
ances as is actually observed would occur by chance only once in 20 
trials. Odds of 99 to 1 provide, of course, a much more severe test of 
significance. In Fisher’s table of z these odds are referred to as the 5 
per cent and | per cent points, respectively. 

By calculating the ratio of the treatment mean square to the error 


mean square and then determining one-half the natural logarithm of the 
ratio, we obtain the statistic known asz. In thisinstance z = % loge rs 


= .8515. Entering Fisher’s tables, we find that, when n, (the number of 
degrees of freedom corresponding to the larger mean square) = 7 and nz 
(the number of degrees of freedom corresponding to the smaller mean 
square) = 35, z is about .5906 for the 1 per cent point. We may now 
compare these two z values. Chance will allow the observed z, .8515, to 
exceed .5906 once in 100 trials. In other words, since the observed z is 
larger than that of the 1 per cent point value for the same number of 
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degrees of freedom, we are justified in concluding that the effect of 
variety is significant. 

In addition to comparing eight different treatments we may also 
determine the effect of location. Such a comparison in certain types of 
experiments may be the source of considerable value. Calculating for z 


as above, z = 4% loge Fao = .9041. Again entering the tables by 


Fisher, we find that when n; = 5 and nz = 35, z is about .6540 for the 1 
per cent point. This means that the chances are over 99 to | that there 
are significant differences due to location. 

In experimental work it is frequently necessary to test whether two 
treatments differ significantly in their means. This comparison is made 
by calculating the statistic known as t, according to the following for- 
mula (9) 


z— x’ y + 1) + 1) 
s (mn, + 1) + (me + 1) 


However, when several treatments are being compared, as in the 
above experiment, it is advantageous to determine the difference be- 
tween treatment means necessary to give significant odds rather than 
to determine the value t in the comparison of each treament mean with 
that of every other treatment mean. In the experiment under discussion, 
there are eight treatments with six replicates; thus, there are six variates 


or replicates for each treatment. In the above formula, x — x’ = the 
difference between means; and n, = 5, the number of degrees of freedom 
for one set of treatment variables (that is, one less than the number of 
variates) and ne = 5, the number of degrees of freedom for the second 
set of treatment variables. Therefore, n; + 1 = 6, and ne + 1 = 6. The 
estimate of the standard error, s, is obtained by taking the mean square 
of the variance due to the experimental error, 14.98, as given in Table 3, 
and extracting its square root (equals 3.87). The next step is todetermine 
from Fisher’s ‘“Table of t’’ the value required to give significant odds of 
19 to 1. We must, however, allow for error in the estimation of the 
standard error by entering the table with an n value equal to the num- 
ber of degrees of freedom available in comparing two means. In this 
instance n = n; + ng; that is,n = 5+ 5 = 10; the value of t = 2.228; 


and x — x’ = difference. With the value of t known, we are ready to 
solve for the difference between means, x — x’, required to be significant; 


difference x 6 
3.87 6+ 6 


: 2.228 x 3.87 
difference = a =, 4.97 


This difference of 4.97 between variety means would only happen 
once in 20 trials through chance alone. By arranging the eight varieties 
in order of the magnitude of infestation their means can be easily com- 


2.228 = 
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. These means, as recorded in Table 1, are 18.33, 12.10, 11.77, 
10.47, 10.43, 8.63, 7.63, and 6.13. It will be seen, therefore, that some of 
the variety means are significantly different. 

Summary.—In this paper the writers have attempted to show that it is 
not extremely difficult to analyze data by the method of variance when 
the experiment is properly planned. The tabulation of raw data as given 
in Table 1 is a primary and important step. The inclusion of the infesta- 
tion of each variety in all its replicates makes it possible for those in- 
terested to study the results of the experiment. Indeed, even those who 
are not interested in the further steps of analysis may gain some degree 
of information by simple observation of the mean values. It follows, of 
course, that in a carefully planned and executed experiment it is ad- 
visable to carry the analysis to its ultimate end. This was done by the 
application of what are known as the ‘z’ and the ‘t’ tests. The ‘z’ test 
simply tells us whether the populations on the varieties were actually 
different and the ‘t’ test tells us the significance of the difference between 
individual varieties. In other words, the analysis as a whole has enabled 
us to eliminate much guess work, and it has facilitated intelligent inter- 
pretation and presentation of the data. 


REFERENCES 

1. R. A. Fisher anp W. A. MACKENZIE. 1923. Studies in crop variation. II. The 
— response of different potato varieties. Jour. Agr. Sci., Vol. XIII, pp. 

2. T. EpEN anv R. A. FIsHER. 1927. Studies in crop variation. IV. The experimental 
determination of the value of top dressing with cereals. Jour. Agr. Sci., Vol. 
XVII, pp. 548-562. 

3. T. EDEN AND R. A. FisHer. 1929. Studies in crop variation. VI. Experiments in 
the response of the potato to potash and nitrogen. Jour. Agr. Sci., Vol. XTX, pp. 


201-213. 
4. A. R. CLapuam. 1929. The estimation of yield in cereal crops by sampling methods. 


Jour. Agr. Sci., Vol. XIX, Part II, pp. 214-235. 
5. R. A. FisHer. 1932. Statistical Methods for Research Workers. 4th ed. Edinburg. 


A PHOTOELECTRIC METHOD FOR MEASURING SMALL 
LEAF AREAS 


By J. W. Buicer, Associate Entomologist, Division of Control Investigations, 
Bureau of Entomology and Plant Quarantine, U. S. Department 
of Agriculture 


For several years the writer has used a polar planimeter for measuring 
to 0.01 inch the area of photographic enlargements of leaf sandwiches’ 
in the determination of the relative toxicity of insecticides. At least 12 
to 24 hours must elapse before the planimeter can be used upon the 
photographs of the sandwiches. Frequently it would be desirable to 


!The writer is indebted to Charles Lukens, formerly Assistant Biophysicist, Bureau 
of Entomology, U. S. Department of Agriculture, for constructing and setting up the 


a tus. 
*Campbell, F. L., and Filmer, R. S. 1929. A quantitative method of estimating the 


— toxicity of stomach-poison insecticides. Trans. IV. Internat]. Cong. Ent. 523- 
533, illus. 
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know sooner than this just what dosages of a poison are being fed. In 
order to do this a method of measurement was needed that could be 
applied directly to the partially consumed leaf sandwiches. 

In 1928 Gerdel and Salter* described a method of measuring the area 
of leaves by the use of a photoelectric cell. In principle the method is 
simple. The irregular leaf area to be measured is placed on a larger win- 
dow of fixed area. The quantity of light passing through the window is 
inversely proportional to the leaf area and is measured by a galvanome- 


Fic. 5.—Apparatus employing a photoelectric cell for measuring the areas eaten 
by insects from poisoned leaf sandwiches 7% inch in diameter. By double ex- 
posure, the metal frame (with sandwich holder) is shown in two positions. 


ter connected to a photoelectric cell on which the transmitted light falls. 
The apparatus and method described in the present paper represent a 
rapid and fairly accurate application of a photoelectric cell to measure- 
ments of small areas eaten by caterpillars from leaf sandwiches 7 /8 inch 
in diameter. The method will first be outlined to show the relation of 
its operation to the principle stated above, and then details will be given 
with particular reference to the steps taken to eliminate errors. 

Figure 5 shows the apparatus as it appears when opened for the intro- 
duction of a sandwich to be measured. In the simplest form of opera- 
tion, the sandwich is placed over the cell in the window of the sandwich 
holder, the light-colored square shown in the center of the photograph, 
and the hinged cover, 16 inches in diameter and 8 inches high, is lowered, 
forming a light-diffusion chamber which is illuminated by four automo- 


3Gerdel, R. S., and Salter, R. M. 1928. Measurement of leaf area using the photo- 
electric cell. Jour. Amer. Soc. Agron. 20: 635-642, illus. 
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bile headlight bulbs. Light from these lamps is reflected from the sides of 
the chamber and, on passing through the part of the window not covered 
by the sandwich, falls on a photoelectric cell below the window in 
quantity proportional to the area eaten out of the sandwich. The quan- 
tity of light transmitted ismeasured by the deflection of a wall galvanom- 
eter connected to the cell, and the deflections are translated into areas 
by referring them to a calibration curve for deflections given by known 
areas. 

A dry photronic cell (Fig. 6) was chosen for this work because of its 
simplicity and high sensitivity. The whole surface of the face of the cell 
is sensitive to light. The cell cannot be seen in Figure 5, but is located 
about 2 inches below the window of the sandwich holder. In preliminary 


Fic. 6.—Above, a photronic cell; below, metal frame showing sandwich holder 
and slide with triangular opening. 


tests it was found that the sensitivity of this cell changed with changes 
in temperature, so that light passing through a given area did not always 
cause the same deflection of the galvanometer. Perhaps other factors 
also caused the galvanometer readings to vary. At any rate it was im- 
possible to get consistent results. 

Charles Lukens then altered the apparatus so as to reduce or eliminate 
these errors. He made the metal frame (Fig. 6), which is shown in two 
positions: by double exposure in Figure 5. Within the frame is a metal 
slide in which was cut.a long and narrow triangular hole with the apex 
of the triangle toward the left. The hole in the slide is about 7 inches 
long and % inch wide at the right end. The sandwich holder formed 
part of the left end of the frame. By pivoting the frame near its center 
at the edge of the chamber, it could be swung into either of the two posi- 
tions shown in Figure 5. In one position the sandwich holder is over the 
cell; in the other, a section of the triangular hole is over it. Any section 
of the triangular hole can be brought over the cell by moving the slide 
in or out within the frame to the desired position. A millimeter scale 
is attached to the right half of the frame so that the position of the slide 
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“4 
j 
4) 5% 


Peb., 35] BULGER: PHOTOELECTRIC MEASURE OF LEAF AREAS 79 


within the frame would be indicated by a pointer attached to the slide. 
When the left end of the triangular hole, which has the smallest area, 
is over the cell, the pointer indicates zero. As the slide is moved to the 
left the area of the hole over the cell increases continuously, while the 
pointer moves over the units of the scale from 0 to 170. 

To calibrate the apparatus, holes of known area were cut in sandwiches 
(Fig. 7) by a series of 15 machined steel cutters of the cork-borer type, 
ranging in area at the cutting end from 0.0154 to 0.0616 square inch. 


@ 


Fic. 7.—Sandwiches through which holes of known area have been cut for 
the purpose of calibrating the apparatus shown in Figure 5. 


Greater areas than that made by the largest cutter were obtained by 
stamping out more than one hole with a cutter or combination of cutters. 
A sandwich so prepared was placed in the holder and covered with a 
glass plate to keep it pressed against the cell window, the cover was 
lowered over the lights, and the frame of the sandwich holder was moved 
from the outside so that the sandwich was brought over the photoelectric 
cell. The deflection of the galvanometer was observed, and then the frame 
was swung into the other position, throwing a section of the triangular 
hole over the cell. If the deflection of the galvanometer changed, the 
slide was moved so as to make the deflection about the same as that 
caused by the sandwich. The frame was then swung back and forth, 
placing the sandwich and the slide alternately over the cell, moving the 
slide, if necessary, until the deflection of the galvanometer was the same 


i} 
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for both positions of the frame. The scale reading on the frame was then 
recorded. This method of balancing the current from the cell greatly 
reduced or eliminated the errors previously mentioned, because variable 
factors, such as temperature, did not change significantly in the few 
moments necessary to observe the deflection of the galvanometer and to 
move the frame from one position to the other. 

For plotting the calibration curve, scale readings were determined 
for 19 known areas ranging from 0.0154 to 0.2464 square inch. The scale 
readings for unknown areas were found by the foregoing procedure and 
were translated into areas by referring them to the calibration curve, 
from which the area consumed was read directly in hundredths of inches. 

The data so far obtained indicate that the areas eaten from the sand- 
wiches can be determined by the photronic cell with a fair degree of 
accuracy. The method is, perhaps, not as accurate as that by planimeter 
measurement of photographic enlargements. In any case the measure- 
ments by the cell were sufficiently accurate to direct the adjustment of 
dosages from day to day toward the desired median lethal dose. 

This method of comparing the light transmission of an unknown area 
directly with a previously calibrated area minimized, if it did not elimi- 
nate, several sources of error. A small amount of light, sufficient to affect 
the cell materially, was found to be transmitted through the sound leaf 
tissue itself. It is believed that the calibration curve made from the same 
type of leaves which were to be measured adequately minimized this 
error. It was found practically impossible to fit sandwiches so tightly 
in a holder that some light would not be transmitted to the cell through 
the crevices about the sandwich. This was particularly true when meas- 
uring areas consumed from the edge of sandwiches. This potential error 
was largely taken care of in the calibration curve by making the window 
in the sandwich holder about 1 millimeter larger than the sandwich, 
thus permitting some light to pass around the sandwhich in calibration 
as well as in other measurements. The position of a hole in a sandwich 
might be another source of variation, if the surface of the cell were not 
equally sensitive under all parts of the sandwich. It is believed that this 

ible source of error was minimized by locating the lamps so that 
their light could not fall directly upon the cell but only by reflection from 
the walls of the cover. The interior of the cover was painted with alumi- 
num paint to reflect the light diffusely upon all parts of the face of the 


cell. 


Perhaps the largest error encountered in this method is the one due 


‘to variable shrinkage in different sandwiches. This was, probably, par- 


tially taken care of in the calibration curve. However, it could not be 
sufficiently eliminated because it was impossible to get leaves in which 
there would be a uniform shrinkage under the conditions under which 
measurements had to be made. An effort was made to measure the sand- 
wiches as soon and as rapidly as possible. However, frequently the larvae 
did not eat as rapidly on one day as on another, and it was therefore 
necessary to leave the sandwiches with them for a longer time, which 
invariably resulted in a greater shrinkage. The age of leaves as well as 
the temperature and humidity in which sandwich work must be done are 
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very important causes of variable shrinkage. In some cases the shrinkage 
in very young and tender leaves was so great during the process of dust- 
ing and preparing sandwiches as to make any measurements unde- 


pendable. 


Fic. 8.—Wiring diagram of apparatus shown in Figure 5. 
(See text for description.) 


The wiring diagram of the apparatus is shown in Figure 8. In chamber 
D are the four lamps L connected in parallel to two 6-volt storage bat- 
teries. A carbon plate rheostat R2 for regulating the amplitude of swing 
of the galvanometer and a switci: S are in this circuit. Also in D is the 
photronic vell C connected to the galvanometer G. A 500-megohm rheo- 
stat R1 serves to damp the swing of the galvanometer mirror. 

SumMary.—A method is described for employing a photoelectric cell 
to measure the areas eaten by insects from poisoned leaf sandwiches 
7/8 inch in diameter. Although the results are not quite so accurate as 
those obtained by measuring photographic enlargements of the sand- 
wiches with a polar planimeter, they can be obtained without the delay 


incident to the photographic procedure. 
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A PRELIMINARY SURVEY OF THE INSECT FAUNA OF SOME 
TYPICAL MICHIGAN TROUT STREAMS' 


By W. F. Mororsxy, Michigan State College 


During the years 1933 and 1934, a study was made of the insect con- 
tents of more than 800 trout stomachs to determine the predominating 
insect forms serving as food in Michigan species of trout. Upon comple- 
tion of this study, it is apparent that brook trout, up to a certain size, 
prefer Mayfly-nymphs, brown trout certain species of caddice fly-larvae, 
while rainbow trout are general feeders. This being true, it seemed ad- 
visable to make a study of some of the more important trout streams of 
central Michigan, with the thought that quantitative data obtained from 
examination of insect fauna inhabiting various bottom types in these 
streams could be correlated with the previous study. The initiation of a 
program of stream improvement as an emergency activity during the 
past year afforded a ready classification of improved and unimproved 
streams on which data regarding predominant species of trout were 
accessible. This, in a manner, simplified data taking and particular atten- 
tion was accorded streams in these classes during the progress of the 
recorded studies. 

An improved stream is one which has been modified by putting in de- 
flectors, covers, dams, and other devices to change the current, increase 
the velocity of the stream, and provide shelters for trout. An unimproved 
area or stream is one where natural conditions prevail. 

Ten different bottom types in improved and unimproved areas and 
streams were encountered, and in ensuing discussions the bottom type is 
indicated by a figure in parenthesis. 


. Pure rolling sand. 
. Sand with some silt (stationary). 
. Muck with sand in stream proper. 
. Muck without sand at stream’s edge. 
. Fine gravel and sand. 
Moderate gravel. 
Coarse gravel to large rocks. 
Exceptional conditions, such as 
a. Underparts of logs, sticks, bark, etc. 
Weed beds: 
a. Current growing weeds. 
b. Still water forms. 
10. Clay. 


Table 1 is a presentation of the general features of the streams studied. 
Stream improvements made to increase fish production may change 
the character and abundance of insects present, due to action on the 
stream flow, and changes also take place in the bottom types. Using the 
previous statement as a basis, studies were made with the following ob- 


» ‘Journal Article No. 204 (N. S.) from the Michigan Agricultural Experiment 
tation. 
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jectives: First, to determine the correlation, if any, of the numbers and 
kinds of insects occurring in trout streams in both improved and unim- 
proved areas and streams; second, to determine the kinds of insects 
occurring in streams having certain predominating species of trout; 
and third, to determine the effects of stream improvements on the 
character and abundance of insect life. 


Taste 1. CHARACTERISTICS OF STREAMS STUDIED 


No.of Ave Ave Bottom Types of 
Name of stream Sta. widt dep Current Banks types obstructions 
Pigeon River.... 16 “wy 2’ Medium Very open 6-7-8- Unimproved. 
Some brush it) and boulder. Im- 
proved. Deflectors 
and covers. 


Swift Low and 2-3-4—- Unimproved, few. 
brushy 6-7-8 Improved, deflec- 
tors and covers. 


West Branch 


Slow Brushy 1-4-5- Unimproved, few. 
6 Improved, - 
tor barriers and 

covers. 


Slow Brushy 1-4-5—- Unimproved, logs. 
6 Improved, poor 
deflectors. 
to5’ Sluggish Brushy 1-3-5— Beaver dams and 
bo 6-9 logs and weeds. 


Houghton Creek j Fast Brushy and 1-5-6- Many logsand 
high aad 10 boards. 
n 


North Branch 
Au Sable y 12° Medium Fairly open 5-6-7— Few logs. Much veg- 
etation on bottom 
East Branch. ... Deepabove Slow Brushy 1-3-5— Small logs and vege- 
beaver dams a tation. 
and shallow 
below 

The method used in collecting these data was as follows: Eight streams 
were chosen in the central part of the lower peninsula of Michigan, four 
of which were classed as improved streams, two as beaver streams (in- 
cluding many beaver dams), and two in which stream improvement is 
being done this year. 

In each improved stream, sixteen stations were established, eight in 
the improved areas and eight in the adjoining unimproved areas of the 
same stream. In the beaver streams eight stations were established, four 
above beaver dams and four below beaver dams. When speaking of 
beaver streams, reference is made to trout streams in which many dams 
are built, changing the water levels and the surrounding life. Eight sta- 
tions in improved and the same number in unimproved stretches of two 
good trout streams in which stream improvements are just beginning 
were laid out and counts made. 

After these stations were established, they were visited twice a month 
during the summer and fall of 1934, with the exception of the Pigeon 
and Sturgeon Rivers which were visited only once during October due 
to high waters, and bottom samples taken. 

A two-foot square bottom sampler and scoop were used. The bottom 
sampler was placed on the bottom and, with the scoop, about one and 


Middle Branch 
West Branch 
Big Creek..... 
Beaver Creek. . . 12° 
dams. 5 
below 
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one-half to two inches of the bottom was taken in this four square foot 
area and examined closely, taking all animal life out that could be seen 
with the naked eye, and then placing the insects etc., in a preservative 
made of ten parts water, ten parts alcohol, and one part formalin, with a 
label. This enabled identification under more opportune conditions. 

Information upon the relative abundance of insects and other animals 
found in this way is presented in Table 2 as percentages of the total to 
permit separate treatment of the insects later. 


Taste 2. Insects AND OtrHeR ANIMALS COLLECTED ON IMPROVED AND UNIMPROVED STREAMS 


Name of stream Insects a --- 4 Insects animals Type 
89.0 i Artifically improved 
; Artifically improved 
Artifically improved 
Natural obstructions 
Above Beaver Dam 
Below Beaver Dam 
Below Beaver Dam 
No improvements. Samples taken 
Camp Au Sable. 
Samples taken 3 miles up-stream. 
Samples taken 2 miles down- 


Middle Branch 
West Branch Big oy 
Beaver Creek 

Beaver Creek... . 
East Branch Au Sable 


North Branch Au Sable 
North Branch Au Sabie 
stream. 


North Branch Au Sable Samples taken 12 miles up- 
m. 
North Branch Au Sable 62.0% . 16 miles up- 


Houghton Creek 89.4% Natural conditions. Being im- 
proved. 


Table 2 presents as percentages a breakdown of all animals recovered 
in the streams studied by dividing them into two groups, insects and all 
other animals. The most apparent thing to be derived from an examina- 
tion of this table is the change in the proportion of insect to other animal 
life. In every case except the West Branch of Big Creek the insect 
fauna showed a marked increase over other forms. In the West Branch 
of Big Creek the improvements had been destroyed, partially restoring 
natural conditions. 

The next step was a classification of the insects found in the stream 
types studied. Tables 3 and 4 represent the relative numbers of the 
various insects collected. 

Taste 3. Insects COLLECTED ON IMPROVED STREAMS 
Middle Branch West Branch 


Pigeon Big Creek 
Im.* im. Im. im. Im. im. . Unim. 


& #8 


TRICHOPTERA 


Tipulidae 
Chironomidae. . . 


= 


COLEOPTERA 
Water Beetles. . 
HEMIPTERA 


tUnimproved. 


| 
1 
} 
I 
Pigeon R 
I 
} 
North Br 
1 
( 
1,157 444 674 1,189 205 54 652 
jeurek 509 299 204 135 487 50 630 445 | 
Anisoptera...... 25 52 
Zygoptera...... 35 20 
Diprera 
35 41 
Culicidae....... 0 0 ' 
Simuliidae...... 10 18 
Muscidae....... 13 0 | 
Rhagionidae.... 73 189 
Tabanidae...... 0 0 
PLECOPTERA...... 24 31 
orixidae....... 0 0 
Veliidae........ 0 1 
Belostomatidae 0 0 | 
NEUROPTERA...... 0 0 
*Improved. 
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Tape 4. Insects COLLECTED ON UNiMPROVED STREAMS AND STREAMS IN PROCESS OF IMPROVEMENT 


East Branch Houghton Creek North Branch 

Beaver Creek Au Sable A u Sable 
Above B.D.* Below B.D. Between B.D. To be improved Being improved 
TRICHOPTERA..... 214 116 399 252 
EPHIMERIDAE..... 20 38 21 
ODONATA 


w 


Bac 


Tipulidae....... 
Chironomidae. . . 
Culicidae 
Simuliidae 
Tabanidae 
Rhagionidae.... 
PLECOPTERA 
COLEOPTERA 
Water Beetles... 
HEMIPTERA 
Corixidae 
Veliidae........ 
Belastomatidae. . 
NEUROPTERA...... 
*Beaver Dam. 


+Total on 40 stations on North Branch Au Sable. 


clme 


cles 


It may be noted in the previous tabulations of the four streams in 
which improvements were made that in all cases but one there was an 
increase of species and abundance of insect life with a decided decrease 
in other animal life over the unimproved areas of the same streams. The 
East Branch of the Au Sable, the Middle and the West Branches of Big 
Creek, and Houghton Creek all have a somewhat shifting bottom, and 
this condition is reflected in Tables 3 and 4 in the preponderance of 
Trichoptera which in these streams adhere to debris. | 

From the examinations of trout stomachs mentioned in the introduc- 
tion, the insect food available in these streams would indicate that they 
would support brown trout, a conclusion verified by observation. 

Two of the streams listed were classed as beaver streams which showed 
very little insect life above beaver dams and a decidedly small percent- 
age of insects below due to the changing of bottom types caused by 
beaver. 

The North Branch Au Sable is an unimproved stream in which counts 
were made to determine animal life before improvements had been 
installed, and is included because the insect fauna in this stream gives a 
picture of conditions in a naturally ideal brook trout stream. 

In conclusion, basing our studies made on bottom fauna and examina- 
tion of trout stomachs, regardless of the many other factors which might 
determine an entire change, it was found that there is a correlation be- 
tween the numbers and kinds of insect present in a stream to the species 
of trout present, and also that over a period of one year in an improved 
stream there was a decided increase of insect population over the unim- 
proved areas, with a decrease in other animal life. 
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Zy goptera 0 1 0 148 
0 11 49 
43 138 632 
1 1 0 
45 58 33 
25 1 1 
51 
0 0 205 
12 1 218 
1 2 166 
1 1 = 
1 2 109 
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THE ECONOMIC IMPORTANCE OF THE CYNIPIDAE' 
By Avrrep C. Kinsey, Indiana University 


The gall-making Cynipidae are known from about 1100 species in the 
world. More than 130 of these appear in the literature of economic ento- 
mology as “‘insects injurious to the oak”’ and to roses. About 20 species 
have been ascribed useful properties. 

But upon reviewing the records for the group one must conclude that 
in these lists there is little discrimination of what is significantly eco- 
nomic. The economically useful species are mostly trivial curiosities (Fagan 
1918), and with the fast-disappearing trade in Aleppo galls for making 
ink, the list may be limited to Disholcaspis eldoradensis and its close rela- 
tives which, in limited parts of this country, provide a source of honey 
fit as winter food for bees (Weld 1925). The longer lists of ‘injurious 
species” in the publications of Riley, Packard (1881), Ashmead (in 
Packard 1890), and Felt (1906, 1924, et al), are obviously catalogs and 
not records of economic importance. The 31 items which have appeared 
in the presumably economic publication of the Insect Pest Survey con- 
tain perhaps three or four specific records of anything approaching 
really economic damage. Critical evaluation of the literature confirms 
my own experience, that not more than five or six complexes, including 
possibly ten species in this family, ever do appreciable damage. 

The data which are offered here are based on seventeen years of work 
on the Cynipidae. In that time I have travelled nearly 70,000 miles, in 
practically every oak-inhabited area in the United States and in most of 
Mexico. I have spent thousands of hours examining oak trees for cynipid 
galls. There are now between four and five million galls with more than 
one and a half million bred insects in the collection on which this sum- 
mary is based. 

The differences between the theoretic importance and the actual 
importance of the group devolve from considerations of diverse angles of 
their biology. On the one hand it is recognized that the gall-producing 
materials provided by a cynipid larva may stimulate some plant tissues 
into more than normally abundant growth, and thus interfere with the 
normal development of other tissues of the plant. In many cases the 
distortion is sufficient to make the affected buds, leaves, flowers, acorns, 
or other structures inefficient or useless for performing their normal 


‘Contribution from the Department of Zoology, Indiana University, No. 239 (Ento- 
mological Series, No. 9). 
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functions. Theoretically economic damage has been inflicted upon the 
tree. 

But on the other hand, it is a question whether the damage is signifi- 
cant in terms of the whole unit involved—the whole oak tree, the scrub 
over a particular hillside, the whole forest. One may, on occasion, find 
many thousands of galls on the leaves of a single tree, but it is rarely 
possible to determine that any real damage has been done to the rate 
or direction of growth in that tree. An oak can stand considerable prun- 
ing and some defoliation, and even profit by it. As for oak scrub, in the 
outstanding oak areas of the country it is as often as not a liability to 
highway commissions, farmers, and homesteaders; and where it is valu- 
able in reforestation it can stand the incidental damage done by most 
Cynipidae and still need thinning for the best forest growth. 

Appreciable injury is inflicted, as far as I have found, only by those 
Cynipidae which produce galls that involve a considerable portion of the 
cambium or young twigs. If such a gall encircles the twig it may girdle it. 
If the outer bark is ruptured by the development of the gall, the cam- 
bium may dry out or be opened to the attacks of fungi and insect pests 
of other orders. In either case the terminal twigs may be killed. If the 
galls are abundant this pruning may distort the direction of growth in 
a whole branch or tree; and if such severe pruning or distortion is con- 
tinued for many years the whole tree may be killed. It is also conceivable 
that some of the damage is due to a mis-carriage of food supplies in the 
tree, but this has not been demonstrated. 

There are scores of stem-inhabiting Cynipidae which might, conceiv- 
ably, operate in this fashion, but damage actually observed is so far 
restricted to the few species noted below. 

Andricus punctatus (Bassett), A. cormigerus (Osten Sacken), A. 
clavigerus Ashmead, A. aquaticae (Ashmead). Related species, possibly 
a single complex, producing large, rounded, woody enlargements (with 
or without projecting ‘‘horns’’) on many of the species of black oaks, 
including willow oaks and water oaks. In the whole eastern half of the 
United States. The cynipids most often mentioned in the economic 
literature, in a number of cases reported as damaging large branches, 
in a few cases killing whole trees. Usually localized on single trees, not 
known from widespread infestations. Important chiefly with specimen 
shade trees. 

Neuroterus batatus (Fitch). A complex of species forming shortened, 
swollen stem galls on Quercus alba and related oaks in the northeastern 
quarter of the United States. Very rarely abundant, rarely deforming 
(without killing) young trees. 

Andricus gemmarius (Ashmead). Small, seed-like larval cells breaking 
the bark of the hardly-deformed twigs of black oaks in the eastern half 
of the United States. Often in such large clusters on single twigs as to 
cause splitting and death of the twigs. In one case (Felt 1918) reported 
abundant enough to_kill the whole tree. 

Andricus floridanus Ashmead, and probably other species of the same 
complex. Produces slender, elongate stem swellings on Quercus stellata, 
Q. margaretta, etc., in the southeastern quarter of the United States. 
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On the latter oak (which is poorly known taxonomically) I have ob- 
served large acreages nearly killed in eastern North Carolina, and smaller 
infestations doing damage as far west as Louisiana. Quercus margaretta 
is practically worthless except as a ground cover, and the cynipid has 
not been observed in abundance on the more valuable Q. stellata. 

Andricus perdens Kinsey, A. destructor (Kinsey), belonging to one 
complex. Produce slender, elongate stem swellings on black oaks through- 
out the Pacific Coast area. There is considerable splitting of the bark as 
the mature larval cell falls out of the gall. Near Gilroy, California, and in 
western Oregon I have observed extensive stands of young black oaks, 
Q. Wislizent and Q. Kelloggit, so injured as to constitute a factor in 
reforestation. 

Plagiotrochus suberi Weld. An introduced, European species on the 
European cork oak in California, known from San Francisco to Los 
Angeles. Apparently the alternate, agamic generation of one of the 
ament galls described from Portugal. Produces numerous cells under the 
bark of the young twigs, effecting very little hypertrophy, but reported 
as killing half of the young twigs on some trees. Cork oak is becoming 
important in California, and growers will want to prune to control this 
cynipid (Ryan 1928). 

Contro..—Control, with all of these stem galls, must center around 
the pruning of the affected limbs. There is no likelihood of the alternate 
generations of any of these agamic, stem-inhabiting generations being 
easier to reach either by pruning or through insecticides. Pruning of the 
stem galls should not involve much work, for badly affected trees always 
represent the accumulations of many years of continued infestation, 
and it is only where the trees have been neglected for some time that 
one is faced with a major operation. Only with the species of the flori- 
danus and perdens complex have I seen forest infestations which would 
have been expensive to clean up. 

PossiBILity or Epipemics.—Except with these two last-named groups 
extensive infestations of cynipids are practically unknown. A. punctatus 
and itsrelatives are occasionally very abundant on single trees or through- 
out a clump of a few trees. There may be a few dozen trees in the eastern 
half of the United States which have been reported or which we our- 
selves have observed as being heavily enough infested with punctatus 
to kill the trees. 

Highly specialized methods of oviposition, and structural limitations 
of the adult insects largely preclude their opportunity to increase in- 
definitely in any area. Each species is strictly confined to a single species 
of oak (or other host), or to a small group of closely related hosts. The 
gall wasp cannot become more widespread than its host. Unless the 
hosts occur in a fairly continuous or pure stand, which is not usual for 
most species of oak, the insects are materially handicapped in their 
spread. Whether fully-winged or subapterous, the insects move about 
almost entirely by using their legs. Sensory, probably chemotropic 
reactions which lead the insects to oviposit at particular spots on specific 
hosts, usually keep them from wandering off of the tree on which they 
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Moreover, every student of Cynipidae has marvelled that even when 
the branches of several trees of one species of oak intertwine, one tree 
may be loaded with galls while the others in the stand are nearly or 
entirely empty. For sixteen years I have assiduously endeavored to find 
each cynipid in such abundance as would allow the individual and geo- 
graphic variation studies in which I am primarily interested. I have, 
however, rarely found any of the species in such abundance that I was 
not able, within a few hours, to gather every gall within sight. 

This localized distribution of cynipid species may be explained by 
the experience which we have had in the experimental breeding of these 
insects. Adults placed in confinement at one spot on a plant may wander 
aimlessly over it for several days without attempting to oviposit; but 
the same females, then transferred to another branch or tree, may be- 
come excited and begin oviposition within a minute or two after transfer. 
The factors involved are beyond our present analyses, but they are 
probably the bases for the very localized distribution of all Cynipidae. 
We are not likely to encounter wide-spread epidemics of insects with 
such specialized habits. 

CHANCE OF ImporTATION.—The restriction of each species of cynipid 
to a single host or to a small group of closely related hosts is an invari- 
able rule not broken by the apparent exceptions in the older literature. 
Records of native species occurring on imported oaks, both here and in 
Europe, always prove to involve erroneous insect or host determinations. 
(Also doubted by Kieffer 1901 : 131, quoting Beyerinck.) Most of the 
records have been based on galls alone, and galls are very often not 
diagnostic without bred insects to confirm the determinations. The 
records have, in every instance, without exception, been published by 
persons who are not familiar with the foreign fauna involved (e. g., 
Lacaze-Duthiers 1853. Rolfe 1881. Rolfe 1883. Ormerod 1881. Houard 
1908 : 357. Hedicke 1915.). 

In the experimental breeding of these insects no one has ever been 
able to force them to oviposit on anything but their normal hosts. 
Moreover, there are, as far as I can determine, no specimens in any of 
the collections of the world which, connecting gall, bred insect, and host 
material adequate for verifying the determinations, show that any 
cynipid has ever oviposited on anything but its normal host or hosts. 
Among my four or five million galls I have, on a few occasions, thought 
that I had discovered individuals on wrong hosts. In most cases subse- 
quent breeding of the insects has shown that we were mistaken in the 
determinations of the galls. In every other case I have gone back to the 
locality of the collection involved, sometimes travelling hundreds of 
miles in this connection, and in every case we have found errors in our 
original host determinations. Some day we may find the exception; but 
until we have well substantiated records to the contrary, it is fair to say 
that there is no known exception to the rule that each species of cynipid 
is confined to a single host or to a small group of closely related hosts. 

Under these circumstances no cynipid can reproduce in any region 
where its normal host is not available. There are no identities between 
the oaks of Europe and America, or Asia and America, so no European 
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cynipid, reaching this continent, can survive on anything but the limited 
stocks of Eurasian oaks which enter into American horticulture. Plagio- 
trochus suberi, on the European cork oak in California (as noted above); 
Diplolepis rosae on the rather widely planted European roses (and 
doubtfully on some American species) ; Aylax glechomae on the imported 
ground ivy, Nepeta hederacea; Timaspis taraxaci brought in with the 
European dandelion; and 7. hypochoeridis on the European cat’s-ears, 
Hypochoeris spp., are the only imported Cynipidae known in this coun- 
try. Only the first, P. suberi, is of any economic importance. 

Even the Mexican species of oaks are in every case specifically dis- 
tinct from the oaks in the United States, except for slight extensions of 
the ranges of a few species on one or the other side of the International 
Boundary. No exclusively Mexican cynipid could survive even in 
Florida, Texas, Arizona, or California. 

Finally, within the United States the oaks of each region are distinct 
from those in other parts of the country. In general the northeastern 
quarter of the country, most of the southeastern quarter, the Rocky 
Mountains, the Southwest, and the Pacific Coast are areas with distinct 
oak floras. Within each area there are cynipids which do not range as 
far as their hosts, and it might be possible to extend their ranges through 
human agencies, though this is not certain. But it is un-understandable 
how there could be any spread of cynipid species between the major 
subdivisions of the country. 

There is, then, among the gall-making Cynipidae, about one per cent 
of the species which is ever of appreciable economic importance, and 
these species probable never constitute more than very localized prob- 
lems, easily controlled, and not liable to spread even sporadically out- 
side of the native ranges of the species. 
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CONTROL EXPERIMENTS ON CERTAIN TARSONEMUS 
MITES ON ORNAMENTALS 


By Fioyp F. Saitu,' Entomologist, Division of Truck Crop and Garden Insects, 
Bureau of Entomology and Plant Quarantine, U. S. Department of Agriculture 


Many contributions have been made that relate to the life history, 
host relationships, habits, and successful control of the cyclamen mite, 
Tarsonemus pallidus Banks. More recently three additional species, T. 
latus Banks, T. tepidariorum Warburton, and 7. approximatus Banks 
var. narcisst Ewing, have been recognized as being of economic import- 
ance in America. Aside from experiments on the control of this last 
species (3,)* no attempt has been made to compare the reaction of the 
several species to the same treatment. Certain reports have indicated 
that successful control has been obtained by treatments that have been 
failures when used by others against what was supposed to be the same 
species of mite. Reports in florists’ papers of successful control by certain 
growers who used some specific treatment do not take into account their 
cultural practices. These have an important bearing on the results. 

During the last three years of investigation on mite problems, attempts 
have been made to differentiate between the species of mites present on 
the plants and to determine the reaction of each to various treatments. 
In the present studies, dealing primarily with mites on ornamentals, two 
of the economic species, 7. pallidus and T. latus, were frequently en- 
countered on the same plants, together with any one or more of five 
undescribed new species of saprozooic mites. By considering the species 
of mite involved and by eliminating the cultural and other factors 
usually not taken into account in some of the earlier work, the present 
studies have already led to results that help to explain some of the re- 
ported differences obtained by previous investigators and growers. 

In 1933 a circular (9) was prepared that gave a brief account of the 
cyclamen mite and the broad mite as pests of ornamentals. The present 
paper is intended to present additional data on these species and also 
more recent information that has a bearing on the general mite problem. 


HABITS OF THE TARSONEMID MITES IN RELATION TO CONTROL BY 
CuLTuRAL Practices.—Both the broad mite and the cyclamen mite 


1The author is indebted to Dr. C. A. Weigel for general direction of the work herein 
reported; also to Drs. H. E. Ewing and H. Morrison for identification of mites and 
thrips, respectively. 

*Italic numbers in parentheses refer to Literature Cited. 
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require tender living tissue for food and will die if confined to the tough, 
mature leaves of most plants or if the acceptable food plant dries up or 
rots. They do not seem to be able to live for more than a short time on or 
in the soil or in other materials than living plant parts. This makes un- 
necessary the application of any special fumigation or spraying of 
benches for disinfestation of houses. There appears to be no danger of 
these mites surviving between crops, provided all plant material is 
thoroughly cleaned out and time is allowed for the benches to dry off, so 
that the mites will die before a new lot of clean plants is moved in. The 
effectiveness of such a procedure has been demonstrated by clearing a 
bench of mite-infested plants, and three days later setting clean plants on 
the same bench and growing them to maturity without their becoming 
infested. A continuing infestation of either Tarsonemus pallidus or T. 
latus is dependent upon a continuity of suitable plant growth, and if 
this continuity is broken the pests will be eliminated. Thriving infesta- 
tions of both mites have been observed to die out on plants on which all 
suitable surfaces have been fed over. Infestations of T. pallidus have 
been greatly reduced or eliminated, apparently by a gamasid mite, 
Setulus sp. 

While the syringing of plants with water (5) has been advised, and is 
used as a control by many growers, it seems evident that such practices 
may aid in disseminating the mites, since 7. pallidus is not readily 
drowned and if washed from one plant might lodge on, or establish 
itself on, another. 

Munger (8, p. 8) records the finding of mites on sowbugs. The writer 
has also observed T. latus on alate and apterous individuals of Myzus 
persicae Sulz., and T. pallidus on Heliothrips haemorrhoidalis Bouché and 
Phenacoccus gossypui T. and C. The mealybug is probably less important 
as a possible disseminator of the mites than are the others mentioned. 
Both T. latus and T. pallidus may be disseminated on the hands or when 
oa - moved about in the course of regular greenhouse practices 

4). 

With regard to spacing of plants for prevention of spread, the more 
active individuals of 7. latus have been found to cross an 18-inch space 
between plants while 7. pallidus did not cross 12-inch gaps. Both spe- 
cies will spread readily if foliage of adjacent plants touches, which ex- 
plains the general infestation of 7. pallidus in closely planted beds of 
chrysanthemums and the only occasionally infested potted plants 
among well spaced cyclamens. 

Although the results of careful cultural practices are less evident and 
their value is impressed on the grower with more difficulty, it is believed 
that they are of greater value in control of the cyclamen mite than are 
many of the sprays, dusts, or fumigants that are frequently used (2). If 
from 1 to 10 per cent of the severely mite-injured cyclamens are ob- 
served scattered among clean ones in a house where the plants have been 
treated, it is difficult to understand how control by sprays, dusts, fumi- 
gants, or soil applications of naphthalene or paradichlorobenzine have 
completely failed on these plants while they were entirely successful on 
adjacent ones. Yet the grower credits his direct control practices with 
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the condition of the better part of his crop and gives no satisfactory 
explanation for their failure on the remainder. 

In a small greenhouse during the past year, following the cultural 
practices that hinder the spread of mites, and without aid of direct 
control methods, a crop of 500 cyclamen plants has been grown to 
flowering stage free of cyclamen mites, even though a mite infestation 
was maintained on an adjacent bench of plants during the entire growth 
period of the cyclamens. 

Certain of the undescribed saprozooic species of mites previously 
mentioned have been found (a) on dead leaves, on the plant or soil, that 
are rather dry or soft and rotting; (b) on mature leaves injured by red 
spiders, thrips, or other tarsonemids; (c) on dried seed pods of roses 
produced during the current or the preceding season, and (d) on seed 
pods of cyclamen and other plants. They have also been observed to 
live for at least 2 weeks on collected leaves that became so dry that 
they could be crumbled. Because 7. pallidus mites have quickly died 
when placed in such situations, it is believed that it was certain of these 
new species which were previously found on dry cyclamen seeds (8, p. &) 
and on soil and humus and were mistakenly called the cyclamen mite. 
From the observed habits of 7. pallidus it is believed that it has little 
chance of being disseminated on dry seeds because heavy infestations 
of T. pallidus mites died out on developing seed balls on cyclamen plants 
shortly after the corolla and attached flower parts dropped off. 

SULPHUR DUST AND VAPor.—Carpenter (7), during 1918 in Hawaii, was 
apparently the first to use sulphur dust against what was probably 
Tarsonemus latus, and Moznette (7) in 1925 was the first to use it in the 
the United States. In the present investigation the broad mite was found 
to be very readily killed by sulphur dust at greenhouse temperatures 
above 65°F. In 10 tests (Table 1) a complete kill of 7. latus was obtained 
by a single application of sulphur. The eggs and some of the mites in the 
early quiescent stage were unaffected but the emerging larvae and adults 
were killed by the sulphur still present. In certain tests it was determined 
that the adults and larvae became paralyzed within 20 minutes after 
dusting and were dead within 1 hour. In other tests a complete kill of 
this mite was obtained with sulphur vapors (Table 1) produced by 
passing air through dusting sulphur and a cotton filter for 48 hours into 
a bell jar containing the plants. This would indicate that where plants 
were dusted in a greenhouse, the volatilizing sulphur might be suffi- 
ciently confined to give a concentration that would be toxic to mites not 
actually reached by the dust. This was observed to be true in green- 
houses where all broad mites on tobacco, stevia, and gerbera were killed 
by sulphur, even on the lower sides of leaves and beneath pubescence 
not reached by the dust. In these cases all the plants in the greenhouses 
had been dusted. The form of sulphur used is apparently not important, 
because of the great susceptibility of this mite to it. Equal results were 
obtained with ground sulphur 200 or 300 mesh, with colloidal sulphur 
or wettable sulphur in pure form, or with colloidal sulphur mixed to as 
low a proportion as 1—4 with an inert carrier such as hydrated lime or 
bentonite clay. It is evident that the mixture of sulphur with some 
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diluent will reduce the chances of injury reported on some plants (8, 
p. 10), without reducing the toxicity to T. latus. 

In parallel tests (Table 1) exposed cyclamen mites were not killed by 
the vapors of sulphur during 48 hours’ exposure. Sulphur dust (300 
mesh) apparently caused irritation to exposed cyclamen mites but rela- 
tively few were dead at the end of 24 hours. These exposed mites were 
dead after 3 days’ exposure to sulphur dust, but the total percentage of 
kill was low because of the many survivors in plant crevices or curled 
plant parts. Tests have shown that 7. pallidus and two of the unde- 
scribed new species are considerably more resistant to sulphur than 7. 
latus. 

In practical tests in greenhouses infestations of the broad mite on 
tobacco, tomato, stevia, zinnia, gerbera, begonia, delphinium, Saint- 
paulia, pepper, and strawberry were completely removed by one or two 
applications of sulphur, whereas the cyclamen mite was not markedly 
reduced by three dustings on the last six named plants. 

FuMIGATION WiTH CaLciuM CyanipE.—Calcium cyanide asa fumigant 
against the tarsonemid mites was tested in a thermostatically controlled 
fumigation box of 200-cubic-foot capacity and in greenhouses at expo- 
sures of 12 to 13 hours. Where a dosage at the rate of 1 /8 ounce to 1,000 
cubic feet in the fumigation box gave a complete kill of Myzus persicae 
and other aphids, a 3 /8-ounce dosage was required to give a high kill 
of T. latus (Table 1). As indicated in Table 1 the kill of adults, larvae, 
and eggs of latus is higher at temperatures below 65°F. than at tempera- 
tures above this point. In other tests at a %4-ounce dosage the kill of 
adults was 21.3 per cent at the higher temperatures and 94.3 per cent at 
the lower range. In the quiescent stage the mites are more resistant to 
cyanide fumigations than in any other stage, and only 75 per cent were 
killed even at a l-ounce dosage. Higher percentages of eggs of T. latus 
were usually killed by calcium cyanide than of the adults or larvae at 
the same dosages. In from 3 to 5 days following fumigation the eggs 
became glossy and the chorion tender. Such eggs broke when touched 
with a brush, and a watery fluid exuded. 

In certain greenhouses the lowest effective dosage with calcium 
cyanide against 7. latus was l-ounce per 1,000 cubic feet. In both the 
fumigation chamber and greenhouses 7. latus was not killed with dos- 
ages lower than were required to kill Heliothrips haemorrhoidalis. These 
dosages are higher than are tolerated by many greenhouse plants. As 
shown if Table 1, exposed 7. pallidus mites were little affected by cal- 
cium cyanide in tests in which a high percentage of 7. latus were killed, 
and in other tests a 4-ounce dosage in the chamber gave very low kills of 
exposed cyclamen mites. Munger (8, p. 13) obtained low mortality of 
T. pallidus in flowers of cyclamen with calcium cyanide at as high dos- 
ages as 46 ounces per 1,000 cubic feet. 

NAPHTHALENE FUMIGATION.—Whitcomb (77) in 1927 first reported on 
the successful control of the cyclamen mite on greenhouse crops by 
naphthalene fumigation, and Hartzell and Wilcoxon in 1930 (6, p. 616) 
found that Tarsonemus pallidus was more readily killed by the same 
material than was the red spider mite (7etranychus telarius L.). Comp- 
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ton et al (2), also found that naphthalene, under newspapers, gave the 
best results in their experiments. Munger’s experiments (8, p. 17) with 
mites on unopened cyclamen buds led him to conclude that naphthalene 
fumigation ts not effective against Tarsonemus pallidus. 

In the present study fumigations were conducted in a thermostatically 
controlled chamber with a fan for circulation and a pan adjusted over a 
cone on an electric-light bulb so that the naphthalene would be va- 
porized in 5 or 6 hours. The temperature was held at 80°F., and the 
relative humidity approximated 90 per cent. The dosage for uniformly 
high kills of Tetranychus telarius under these conditions were also de- 
termined, since previous workers have found that this is near the upper 
limit tolerated by most plants. As shown in Table 1 the lowest effective 
dosage that gave a high kill of 7. telarius (2 ounces per 1,000 cubic feet) 
also gave a complete kill of Tarsonemus latus except the eggs. Tarsonemus 
n. spp. and Rhizoglyphus sp. have also been killed at this dosage, but 
no kill of exposed 7. pallidus higher than that of the checks resulted. 
Even at a 6-ounce dosage only a partial kill of exposed pallidus was 
obtained, and this dosage was above the point tolerated by most plants. 

Observations indicated that older ovipositing adults of T. pallidus 
were killed at lower concentrations than young adults or larvae. In 
tests to confirm previous recommendations of repeated fumigations for 
control of T. pallidus it was found that 3 fumigations repeated at 4-day 
intervals at dosages required to kill the red spider did not eliminate the 
cyclamen mite on young cyclamens and delphiniums. In another series 
3 fumigations at 4-day intervals followed by 4 fumigations at weekly 
intervals failed to kill 7. pallidus on delphiniums or cyclamens in the 
preflowering stage, but none could be found on begonias. During this 
fumigation experiment most of the older leaves on the cyclamens and 
all of those on delphiniums were killed. The remaining younger and new 
leaves were soon severely injured by the surviving mites following the 
close of the experiment. 

In Table 1 are also given the results of tests with Tarsonemus latus and 
Tetranychus telarius where naphthalene at the rate of 2 ounces per 
square yard was spread on a bench about potted infested plants. The 
bench and plants had been sprinkled with water to increase humidity 
and after the application of the naphthalene, the whole was covered with 
a shaded belljar or metal container, or a paper-covered frame or news- 
papers to confine the fumes. A 17-hour fumigation under the belljar at a 
temperature of 62° to 78° F. or a 48-hour fumigation under a paper cover 
at 75° to 90° F. gave high kills of Tetranychus telarius, Tarsonemus latus, 
and the thrips, Heliothrips haemorrhoidalis, but no kill of Tarsonemus 
pallidus. The predaceous mite Seiulus sp. and the thrips, Thrips nigropi- 
losus Uzel., were killed in all stages except the egg by a 17-hour fumiga- 
tion under papers at 75° to 90°F. This method, adaptable to the needs 
of the householder, of using naphthalene for pest control is a modifica- 
tion of the original method developed for its use in greenhouse fumiga- 
tion by Speyer (70). 

Hot-waTER TREATMENT.—Several reports have been published on the 
use of hot water for the control of species of Tarsonemus on ornamentals, 
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bulbs, and strawberry plants. Certain of these reports indicate the use of 
water at temperatures of 115°, 120°, and even 122°F., while other 
workers have used temperatures near 110°F. In the use of hot water the 
higher the temperature the shorter must be the exposure to avoid plant 
injury, and these shorter exposures do not allow sufficient time for heat 
to penetrate all recesses occupied by the mites. Therefore, to obtain 
greater latitude for treatment one should work at as low a temperature 
as practicable and correspondingly prolong the period of exposure to 
kill the mites in all parts of the plant, because injury to the host is less 
at the lower temperatures. In the author’s experiments a water tem- 
perature of 110°F. has been found suitable for most plants (9, pp. 9, 12). 
However, it has been shown that the cyclamen mite can be killed at still 
lower temperatures; Dustan and Matthewman (4) obtained a complete 
kill of 7. pallidus by a 45-minute immersion of strawberries at 105°F., 
and the author accomplished this by a 20-minute immersion of cycla- 
mens and other plants at 108°F. (Table 1). When such tender plants as 
chrysanthemums, snapdragons, and begonias, were treated for 20 
minutes at 108°F., less injury resulted than when they were given the 
usual 15-minute immersion at 110°F. While this treatment kills 7. 
pallidus on plant parts above the soil, a longer treatment is required for 
killing mites in the crown below the soil surface of some plants. The 
—— mentioned saprozooic new species of Tarsonemus are not all 
illed by a 30-minute immersion at 110°F., even on exposed leaves. 


Taste 1. Resutts or Tests SeLecrep TO COMPARE THE EFFECTIVENESS OF VARIOUS MATERIALS 
AND TREATMENTS AGAINST Tarsonemus latus, T. pallidus, aND Tetranychus telarius L. 
Wasuincron, D. C. 1931-1934 


Material used in tests Tests Adults 
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C. Under bell jar, 2 ounces { latus 
T square yard telarius 

D. Under paper frame, 2 { latus 
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Calcium cyanide 


Hot-water immersion 
A. 20 min. at 108°F 
B. 15min. at 110°F.*..... { 


C. 20 min. at 110°F 
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*Immersion at 110°F. for 5 and for 10 minutes failed to give complete control. 


S es Results of tests 
Quiescent Larvae Eggs 
stage 
Per Per Per Per 
Num- Num- cent Num- cent Num- cent Num- cent 
ber ber killed ber ber killed ber _ killed 
latus 2 330 0 
136 0 
Sulphur vapor.............. latus 84 0 
—— 62 0 
telarius 41 
B. In chamber, 6-ounce 
== 
° ° tus 
B. At 56° to65°F........ pallidus 
pallidus 
latus 
pallidus 
| 
tus 
Untreated checks........... } pallid 
telarius 
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The author’s general procedure for treatment to control T. pallidus 
and T. latus by warm-water immersion and the results of tests for toler- 
ance on many plants have been published (9). In more recent experi- 
ments the tolerances of additional host plants have been established, 
and the successful control of pallidus by hot-water treatment on two 
important ornamentals, Saintpaulia and gerbera, has been carried out in 
two commercial greenhouses. 

SUMMARY AND Conc.Lusions.—In the present study of the Tarsone- 
mus mites on ornamentals, two economic species, latus and pallidus, have 
been found to attack large numbers of plants either separately or to- 
gether. One or more of five new species of mites, which appear to have 
saprozooic habits, are associated with pallidus and latus. Certain of these 
live on moist or dry, dead plant material, such as leaves, seed pods, or 
seeds. Since pallidus and latus in experiments did not survive for more 
than a short time on such material, it is believed that previous workers 
have failed to recognize these new species of mites as being distinct from 

llidus. 
ta experimental tests on control, /atus, in adult and larval stages, 
was killed within an hour by any of several types of sulphur dust, and 
single applications of this material controlled infestations on several 
greenhouse crops. 

By fumigation with calcium cyanide, the adult, larval, and egg stages 
of 7. latus were killed when rates of 3/8 ounce per 1,000 cubic feet in a 
fumigation box and 1 ounce in greenhouses were used—the same dosages 
as were required to kill Heliothrips haemorrhoidalts. Such high dosages, 
however, are not tolerated by certain plants. Higher kills of T. latus dur- 
ing fumigation occured at temperatures of 56° to 65° than at 66° to 80° 
F 


Adults, individuals in the quiescent stage, and larvae of T. latus were 
killed by vaporizing 2 ounces of naphthalene per 1,000 cubic feet in a 
fumigation chamber or by broadcasting naphthalene on the soil surface 
and covering the plant for 17 hours with a belljar or other container. Red 
spider mites (Tetranychus telarius) were also killed in the tests. 

In parallel tests exposed pallidus mites were killed in 3 days by sul- 
phur, but those not exposed were unaffected. Infestations of this species 
were not killed out in commercial tests by three dustings with sulphur. 
This species was not affected by fumigation with calcium cyanide or 
with naphthalene as were 7. latus and the red spider. Because of pre- 
vious reports of successful control by these materials it appears that 
latus rather than pallidus was the species concerned. 

Infestations of pallidus were successfully controlled by immersion 
for 20 minutes in water at 108°F., and of both pallidus and latus by a 
15-minute immersion in water at 110°F. 

Based on the experimental work thus far conducted, it appears that 
(a) proper cultural practices have an important bearing on the control 
and elimination of both mites in the greenhouse, but (b), where cultural 
methods have failed sulphur (one or two applications) gives the best con- 
trol for latus, and (c) a heat treatment, such as immersion in hot water, 
is the most effective control for pailidus. 
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Haltica ignita—Feeding on Fuchsia in the Greenhouse.-On January 8, 1935, 
the immature forms of flea beetles were noticed feeding on the leaves of fuchsia cut- 
tings (in sand) in a greenhouse in Brookville, Pennsylvania. Adults were reared from 
the larvae and identified as Haltica ignita by Mr. A. B. Champlain. 

In the house there were four varieties of fuchsia growing: Black Prince, Irwin Giant 
Pink, Pride of Orion and Little Beauty. Feeding only occurred on the Little Beauty 
variety. Slight feeding injury was noticed on stock plants of Little Beauty. However, 
on the above date only a very few larvae were found on stock plants. The feeding in- 
jury noticed had been done by adults prior to the time examined. The grower states 
that he noticed a few adults on these stock plants over a period of time prior to 
January. The chief injury was done to cuttings of Little Beauty after they were placed 
in the sand, as many as three larvae feeding on the underside of one fuchsia leaf. 
This feeding caused the leaves to drop before the cuttings were rooted. The grower ap- 
proximated the loss in this particular lot of cuttings due to the insect at forty per cent. 

The grower first noticed this insect feeding on Little Beauty stock plants late in the 
summer of 1934. The four varieties mentioned above were growing in the same cold 
frame but only one was injured. According to the grower, the feeding on Little Beauty 
at that time was severe. The plants were dusted with arsenate of lead and he thought 
he had controlled the beetle as the injury subsided. However, some of these insects 
must have been taken into the house when the stock plants were benched, September 


20, 1934. 
M. C. Van Horn, Pennsylvania Bureau of Plant Industry 
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SECTION B 


THE SIGNIFICANCE OF SUPPLEMENTARY CONTROLS IN 
COMBATING THE CODLING MOTH 


By J. J. Davis, Lafayette, Ind. 


Withdrawn for publication in Hoosier Horticulture, the official publication of the 
Indiana State Horticultural Society. Reprints will be available for those interested. 


SOME FURTHER OBSERVATIONS ON THE INFLUENCE OF 
ARTIFICIAL LIGHT UPON CODLING MOTH IN- 
FESTATIONS' 


By P. J. Parrott and DonaLp L. CoLLins 


The primary purpose of the studies herein described has been to secure 
data relative to the numbers of codling moths (Carpocapsa pomonella 
Linn.) captured or destroyed by light traps, and the influence of the 
reduction in the number of moths upon the caterpillar population, as 
indicated by band counts and the quality of the fruit. These studies, 
which were carried on in the Rome Beauty orchard on the grounds of the 
New York State Agricultural Experiment Station, Geneva, New York, 
were begun in 1933 and were continued in 1934.2 The desirability of this 
new undertaking in the Station orchard and the plan of experimental 
activities were suggested by preliminary work which has been carried 
out at Hilton, New York, since 1927. 

The Experiment Station orchard, which is about 36 years old, con- 
sisted, in 1933, of 54 Rome Beauty trees interplanted with 50 trees of 
other varieties, in 11 rows, in such a way that the alternate trees in each 
row were Rome Beauty trees. In order to compare the effects of various 
other control measures with whatever influence the light traps might 
have on the moth population and injury, the orchard was subjected to 20 
different treatments in as many plats. The treatments included light 
traps alone; varying numbers of cover sprays of lead arsenate and cal- 
cium arsenate in combination with sulfur fungicides; calcium arsenate 
with bordeaux mixture; and combinations of each of these sprays with 
light traps. Two rows of trees between the lighted and the sprayed areas 
were ieft unsprayed and unlighted as ‘‘checks.”’ In 1933, 40 light traps of 
the electrocutor type, all equipped with standard 75 watt type A Mazda 
lamps, were used, a trap being placed as high as possible in each Rome 
Beauty tree and in each filler tree of the lighted area. 


‘Approved by the Director of the New York State Agricultural Experiment Station 
for publication as Journal Paper No. 64, Dec. 19, 1934. 

*The undertaking was supported in 1933 by the Empire State Gas and Electric 
Association and the New York State Agric ultural Experiment Station. In 1934 
the experiments were continued in cooperation with the Bureau of Entomology of the 
U. S. Department of Agriculture, with the assistance of a research fund granted to 
Cornell University by the Empire State Gas and Electric Association. 
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The results of the experiments carried out in 1933 indicated that, 
under the local conditions of heavy infestation, lead arsenate was su- 
ior to any of the other insecticides. Having determined this, and 
inasmuch as the multiplicity of plats presented certain difficulties in 
making a clear analysis of the data, in 1934 only lead arsenate was used 
for comparison with light traps. Since during the first season check trees 
and trees receiving only 1 cover spray were found to be inferior to trees 
with lights only with respect to codling moth infestation, such plats were 
omitted in 1934. Furthermore, it was believed that these plats were not 
only unnecessary in an experiment where a sufficient number of trees 
receiving standard treatments was provided for comparison with lighted 
trees, but also were a potential source of infestation for surrounding 
trees. 

The extremely cold winter of 1933-34 resulted either directly or in- 
directly in the death of 11 Rome Beauty trees and § filler trees during 
the summer of 1934 so that the number of trees under observation was 
reduced to 85. However, since the injured trees were not removed until 
the middle of July, those which had had light traps proved of value to 
the experiment inasmuch as the trap catches were some indication of 
the number of moths which could be captured in dead or dying trees. 
Although the excessively low temperatures also caused a heavy mortality 
of the overwintering caterpillars which was reflected in the consistently 
lower figures obtained in 1934 for codling moth infestation, the number 
of surviving caterpillars was nevertheless sufficient to provide an ade- 
quate population for the studies. 

In 1934 the experiment consisted of plats composed of 43 Rome 
Beauty trees with the interspersed filler trees. Owing to variations in 
susceptibility of different varieties of fruit to codling moth injury, only 
the Rome Beauty trees are considered in the remainder of this paper 
except with respect to the trap catches. Of the 43 Rome Beauty trees, 
27 were equipped with light traps, and 16 were left unlighted, but sprayed 
with a varying number of lead arsenate cover sprays. The trees were 
distributed among the following categories: 


. Light traps; no lead arsenate 
Light traps; calyx spray only 
Light traps; 2 cover sprays 
. Light traps; 3 cover sprays 
Light traps; 4 cover sprays 
2 cover sprays; no light traps 
. 3 cover sprays; no light traps 
. 4cover sprays; no light traps 


The plats were originally laid out with a minimum of 4 trees to a plat, 
but the removal of the winter-killed trees resulted in reducing the num- 
ber of trees in several plats. Fortunately, however, since the treatments 
followed a very definite plan, the reliability of data from the plats with 
inadequate numbers of trees may be checked against the data from other 
plats in the same series. 

In 1934 the light sources used included the 75 watt Mazda lamps, 60 
watt cx-lamps, sun-lamps, and mercury vapor tubes. All of these sources 
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proved attractive to the codling moth. In the present report the lighted 
areas are treated as units, since an analysis of the effects of each type of 
light source has been reserved for another report. 

In order to evaluate as completely as possible the effects of the treat- 
ments, 3 methods of taking data were used, these methods having been 
followed both years. 

1. Trap Counts. The traps were examined every day and the codling moths counted; 
the sexes were distinguished and the females were preserved for future examination 
to determine egg content. 

2. Banp Counts. All the trees were banded for second brood larvae. The bands were 
examined once each week, and the caterpillars from each tree were counted and 
placed in an emergence cage in that tree. The moths which emerged in these cages 
were counted and released. Thus an approximate estimate of the population was 
obtained without upsetting its natural distribution. 


3. Tota Crop Counts. Beginning immediately after the June drop, all of the drop 
apples were counted, examined, and weighed, continuous rounds of the orchard 
being made all season for this purpose. At harvest time all of the picked apples 
were counted, examined, weighed, and graded. In these fruit examinations the 
number of stings and the number of worm-holes in each apple as well as the number 
of injured apples were recorded. 


Licut Trap CatcHes.—The number of traps that were in continuous 
operation during the summer of 1933 was 40. In 1934 the maximum num- 
ber of traps that were in use at any one time was 76; the minimum num- 
ber, after the first 3 days, 60. The variation was due to the fact that at 
certain times special traps were tried out in trees of different varieties, 
and to the fact that the trees which had been winter-killed were removed 
during the summer. The average number of traps functioning was 65. 
The operation of the traps was controlled by a photoelectric cell and a 
thermostat arranged so that the lights were turned on automatically 
at sundown and turned off at sunrise, provided the temperature was 
above 56° F. If the temperature fell below 56° F. the thermostat turned 
the lights off. 

The total number of moths captured during the summer of 1934 was 
2,418, an average of 37.30 moths per trap, or 20.48 moths per night. 
These figures contrast strongly with the total of 8,982 moths captured 
in 1933 in 40 traps, an average of 225 moths per trap, and reflect the 
great reduction in infestation brought about by the lethal temperatures 
of the winter. The relative proportion of the two sexes captured was 
approximately the same for both years, being 43.20 per cent females in 
1933 and 44.16 per cent females in 1934. 

Banp Counts AND Fruit Counts.—Since the counts of caterpillars 
under the bands and the examinations of fruit for codling moth injury 
were both designed to measure the same variable, namely, the relative 
degree of codling moth infestation, they may be conveniently treated 
together in tabular form. 

The table is a summary of the figures obtained during the two years 
1933 and 1934 relative to collections of caterpillars under bands, the 
number of injured apples, the number of injuries, and the number of 
clean apples in the several plats. Direct comparisons of the plats for 
both years are made except for the check and 1-cover-spray plats which 
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were used only in 1933, and for the lights-plus-calyx-spray treatment 
which was used only in 1934. The table, which includes data from the 
Rome Beauty trees only, is based upon (1) the capture of 19,808 cater- 
pillars under the bands in 1933, and of 6,020 caterpillars in 1934, and (2) 
the detailed examination of the entire crop of fruit, including both drops 
and picks, which totaled 150,893 apples in 1933, and 141,203 apples in 
1934. 
SumMMARY oF THE Errects oF LiGut Traps AND VARIOUS SpRAY TREATMENTS UPON THE CODLING 
Morn PopuLation AND RATE OF INFESTATION OF THE FRUIT 


Number per 100 apples 
Caterpillars Injured oo Injuries Clean apples 
1933 1934 


Plat treatment 1933 1934 1933 1934 1933 934 
Without light traps 
No lead sprays (check). ..... 38.30 — 96.20 —— 429.30 3.80 
2 cover sprays. ............ 31.39 6.42 84.00 50.09 252.81 88.01 16.00 49.91 
3 cover sprays............. 3.14 6.49 52.13 47.30 124.20 96.74 47.87 52.70 
4 cover sprays............. 441 4.05 52.01 38.39 00 66.43 47.99 61.61 
With light traps 

Light traps only........... 11.49 5.24 67.20 40.73 109.53 60.80 32.80 59.27 
— 3.01 24.12 —— 34.98 — 75.88 
10.37 65.12 112.28 — 34.88 — 
2 cover sprays............. 6.25 1.06 58.67 16.59 99.48 22.93 41.33 83.41 
ee 4.50 2.37 39.42 22.01 59.83 33.15 60.58 77.99 
0.39 0.53 9.70 6.97 13 40 8.45 90.30 93.03 


An analysis of the data in the table reveals a number of apparently 
significant facts which obtain consistently for the work of both seasons. 
These are as follows: 

The figures for caterpillar populations as deduced from band counts 
place the lighted unsprayed trees in a category between the plats re- 
ceiving 2 and 4 cover sprays only. In 1934 the lighted unsprayed trees 
closely approximated the trees receiving 4 cover sprays with respect 
to caterpillar population. In both 1933 and 1934 the lighted unsprayed 
trees supported a population less than that of trees receiving 2 cover 
sprays. In general, the sprayed trees which were lighted supported a 
caterpillar population that was conspicuously smaller than the popula- 
tion of trees which received the same spray treatment but which were 
not lighted. The smallest caterpillar population occurred in the trees 
which were lighted and received 4 cover sprays. 

With respect to injury, the data calculated on the basis of percentage 
of damaged apples indicate that fruit from the plats receiving lights only 
occupied a position between that of the plats receiving 3 and 2 cover 
sprays in 1933, and between 4 and 3 cover sprays in 1934. When con- 
sidered on the basis of total number of injuries, the fruit from trees with 
lights only is considerably better than the fruit from trees receiving 3 
cover sprays only, and approximates the condition of the fruit in the 
plat receiving 4 cover sprays only. 

Conc.Lusion.—Irrespective of the seasonal fiuctuations in the num- 
bers of the insect, the data on the degree of protection as measured by 
the criteria mentioned exhibit, with minor exceptions, a high degree of 
consistency. In their entirety they point to the conclusion that light 
traps influence the codling moth population and that the reduction in 
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the number of moths, coupled perhaps with other effects of artificial 
illumination, is reflected in a measurable decrease in the amount of in- 


jury. 

Question: What are the costs? 

Mr. Parrott: The cost is too great for practical application. It 
should be understood that the study was conducted primarily to deter- 
mine the influence of light on codling moth behavior and was of a funda- 
mental character. The economic aspects of the work are for the time 
being disregarded. 


COMMENTS UPON PHOTOTROPISM IN THE CODLING 
MOTH WITH REFERENCE TO THE PHYSIOLOGY 
OF THE COMPOUND EYES' 


By Donacp L. CoLiins and WILLIAM MACHADO 


It has been known for many years that certain insects are attracted to 
light and it has been thought that this positive phototropic response 
might conceivably have some application in the destruction of harmful 
insect pests. To determine whether or not this response might be utilized 
it would seem to be essential to have a thorough understanding of the 
structural and functional basis of phototropism. With this objective, in 
1931 a detailed study of the histology and physiology of the compound 
eye of the codling moth was undertaken.*? The responses of the codling 
moth to light were discovered to be conditioned by the position of the 
pigment in its compound eyes. (Fig. 9). Of the three kinds of motile 
pigment present in this eye, the iris-pigment appears to be the most sensi- 
tive to light. When the eye is illuminated by a sufficiently strong or 
continuous light the iris-pigment recedes to an extreme proximal position 
where it so effectively masks the retina that not enough light can pene- 
trate to evoke the positive phototropic response. The moth is then said 
to be light-adapted. (Fig. 10,a and c). The opposite condition, dark-adap- 
tation, is characterized by the more or less complete withdrawal of the 
pigment from the retina to a zone extending from the proximal ends of 
the crystalline cones to the cornea. (Fig. 10,c and d). The codling moth is 
normally positively phototropic, that is, will respond to light only when 
completely or nearly completely dark-adapted. The iris-pigment thus 
appears not only to condition the response of the moth to light but at the 
same time to furnish a Visible indication of whether or not response may 
be expected. 

In studying its natural behavior the moth was found to be active 
apparently only during periods of pigment movement. As soon as either 
end-point of the pigment migration is reached ‘the moth assumes and 


‘Approved by the Director of the New York State Agricultural Experiment Station 
for publication as Journal Paper No. 65, Dec. 19, 1934. 

“Collins, Donald L. Iris-pigment Migration and its Relation to Behavior in the 
Codling Moth. Jour. Exp. Zool., Vol. 69, No. 2, Nov. 5, 1934. 
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maintains a state of more or less complete passivity. The state of dark- 
adaptation, however, is a state of extreme susceptibility to photic excita- 
tion, or a state of receptivity to the stimulus of light should that stimu- 
lus occur, since the iris-pigment is then in the optimum position to 
permit the penetration of the greatest amount of light. With the eye in 
such a condition exposure to light induces the photochemical reactions 
which are manifested in the pigment movements and result in the flight 
of the moth to light. It was found that within certain limits a higher 
intensity of light in a continuous spectrum was more attractive to the 
moths and initiated the pigment movements more quickly. If the sensi- 


Fic. 9.—Cross section thru head of codling moth showing the compound 
eyes in the light-adapted condition. 


tivity of the pigment and the response of the organism are so closely 
interrelated as these experiments indicate, it would follow that any 
light, whether its attractive power depended on its quantity (brightness) 
or its quality (wave-length) which evoked a more conspicuous photo- 
tropic response would also elicit a more rapid movement of the iris- 
pigment. The object of this paper is to show that a more stimulating 
wave length in a discontinuous spectrum, regardless of relative inten- 
sity, induces a more rapid pigment movement and is more attractive. 

It has been generally accepted that the codling moth is most strongly 
attracted to blue and violet lights. This conclusion was reached after 
experiments in which codling moths were exposed to different regions of 
the tungsten filament spectrum isolated by means of filters. But in 
isolating a given spectral region the filter at the same time reduces the 
amount of transmitted light. The original light source, therefore, trans- 
mits not only just as much of the attractive region but transmits it with 
greater intensity. Although a certain amount of compensation for the 
lost intensity can be made by increasing the brilliance of the light source, 
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a large part of the energy radiated by the tungsten filament lamp lies in 
the red region (the region of wave-lengths greater than 700 my), and it 
is probable, therefore, that only a small portion of the energy transmitted 
by such a lamp is of value in attracting the codling moth. It might well 
be that the most attractive bands are outside the spectral range of the 
tungsten filament lamp. The fact that the mercury vapor spectrum is 
especially rich in blue and violet bands suggested the trial of sun-lamps, 
sources which transmit the desired blue and violet together with con- 
siderable ultra-violet. Experiments showed that such a light source was 


3 


Fic. 10.—Section thru compound eyes. (a) Light-adapted condition; 
(b) Dark-adapted condition; Several ommatidia enlarged from (c) a 
light-adapted eye, and (d) a dark-adapted eye. 


extremely attractive to the moths. It was indicated, however, that the 
sun-lamp with the far ultra-violet screened out by ordinary glass was 
equally attractive. We inferred, therefore, that the most attractive 
bands might lie in the near ultra-violet, violet, and blue regions. Since 
the sun-lamp dissipates a large portion of its energy in other parts of the 
spectrum a special mercury vapor tube was designed which was appar- 
ently as attractive as the sun-lamp but which radiated a greater portion 
of its energy in the desired regions. 

The question now to be determined was whether this source would be 
more quickly provocative of an iris-pigment migration than the tungsten 
lamp. If the relative speed of the pigment migration depended upon 
brightness alone then the 75-watt tungsten lamp would be expected 
to initiate the movements more quickly, for the tungsten lamp is three 
times greater in visual intensity and radiates 33 per cent more total 
relative energy. But in the region of 300 to 700 my, the region which 
presumably includes the bands to which the codling moth is most sensi- 
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tive, the mercury tube transmits 11 times more energy than the tungsten 
lamp.’ 

In a series of studies based upon the implications of these data, the 
mercury tube initiated the dark-to-light pigment migration 5 to 10 
minutes earlier, and caused the migration to proceed to completion 20 
minutes sooner than the tungsten filament lamp. 

The studies mentioned in this paper indicate, then, two significant 
conclusions: (1) Of two light sources having the same continuous spec- 
trum, the more brilliant source elicits the more rapid iris-pigment migra- 
tion and is the more attractive. (2) Of two light sources which have 
unequal spectral ranges, the one including the bands which evoke the 
more rapid iris-pigment migration, even though its visual intensity and 
relative energy are less, is more attractive. 

If with further experimentation these conclusions should prove to be 
generally applicable, it would be implied that within reasonable limits 
the light sources which most quickly stimulate the iris-pigment migra- 
tion are the most attractive to the codling moth, and the further gener- 
alization would be permitted that it may be possible to establish from 
histological examinations of the compound eyes definite criteria for 
determining whether or not certain insects are positively phototropic, 
and if so, under what conditions, and to what light sources they will be 
most responsive. 


Mr. MarsHA.L_: With the mercury vapor lights causing the more 
speedy change of pigmentation in the compound eye of the codling moth, 
as compared with lights such as that produced by a tungsten filament, 
is it not true that in the orchard where the light would be stationary the 
moth flits in and out of the lighted area, and under such conditions 
would not the efficiency of the mercury light be decreased as compared 
with that emanated by the tungsten filament ? 


Dr. Donan L. Cotuins: The lights which have been found especially 
attractive under ideal laboratory conditions have in general been found 
to be correspondingly attractive in the field. The significant point in 
correlating relative speed of pigment migration with relative attractive- 
ness is that the sooner a state of irritation is set up in the eye the more 
quickly the moth will respond. Orchard conditions would ordinarily 
prevent the pigment migration from going so far that the response would 
be inhibited. 

‘The light sources were analyzed by E. M. Lowry and L. A. Jones of the Eastman 


Kodak Research Laboratories through the courtesy of the Eastman Kodak Company 
and the Folmer Electracide Corporation. 


Feb., '35] CUTRIGHT AND MORRISON: VARIETAL SUSCEPTIBILITY TO CODLING MOTH 107 


VARIETAL SUSCEPTIBILITY TO CODLING MOTH INJURY 
By C. R. Curricut and H. E. Morrison, Wooster, Ohio 


Through attendance at Farmers’ Institutes and horticultural meetings 
and from contact with individual growers, the writers have been im- 
pressed with the continued interest in, and the importance of, the prob- 
lem of apple varieties. Originally, this was manifested in questions con- 
cerning the quality and quantity of the fruit produced by a variety. Now 
the interest is much more varied and includes such phases as market 
preferences, responses to fertilizers, pruning, and thinning, and effects 
of different spray treatments. 

In a recent Ohio Horticultural meeting, the statement was made that 
a standard pruning practice when used on two different varieties pro- 
duced, in one case, a difference in advanced color grading of over 10 
per cent. This was received with great interest by the growers, and, 
doubtless, this practice will be put into operation in several orchards 
this coming season. A 10 per cent difference in color grading is undoubt- 
edly of importance, but a 10 per cent difference in the quantity of 
wormy fruit at harvest time would seem to the writers to be of even 
greater significance. 

Although the fact of varietal differences in codling moth infestations 
has been known to entomologists for many years, most of us have been 
content merely to mention it or to keep the information to ourselves as 
far as our publications have been concerned. Felt has pointed out the 
variation in infestation existing between Wealthy and McIntosh; New- 
comer, Webster, and others of the Pacific Northwest have named certain 
varieties as being more or less subject to injury; and this about sums up 
the American literature on this point. However, if the subject of vari- 
eties is brought up in private conversation, all codling moth ento- 
mologists have very definite ideas concerning it. Such names as Wolf 
River, McIntosh, Maiden Blush, and Chenango mean “‘worms’’ to them; 
whereas, on the other hand, Winesap, Arkansas, and King David mean 
“that the hunting is not so good”’. 

Most growers, however, have not seriously considered the fact that 
some varieties carry far more codling moth injury than others. This is 
not surprising since, in well cared for orchards where the infestation is 
low, little difference in injury is to be noted by a casual observation of 
varieties. Also, in a severely infested orchard the abundance of injury 
on every hand hides varietal differences quite effectively. The fluctua- 
tions of crop yield from year to year and the influence of this factor on 
infestation further confuse the grower, and, unless he is impressed with 
this point, he will continue to ignore it except in extreme instances. 

The characteristics of susceptible varieties seem to be: (1) above 
average size (Wolf River, Fallawater), (2) unusual amount of bouquet 
(Delicious, Spitzenberg), (3) tender skin (Chenango, McIntosh), (4) 
sub-acid or sweet varieties (Paradise Sweet, Delicious), and (5) certain 
midseason varieties (Maiden Blush, Chenango). In all of the above 
groups we find contradictions; for example, the old-fashioned Rambo 
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is small in size and tough-skinned and yet it is one of the most suscep- 
tible sorts. 

The great majority of varieties cannot be classified as easily as those 
named. During the past season an opportunity was presented for the 
collection of data from some of these varieties concerning their sus- 
ceptibility to attack. These data follow. 

In an orchard of 10-year-old trees at Wooster, Ohio, three spray 
treatments were applied to eight apple varieties in replicated series. All 
varieties were uniformly sprayed in the “‘calyx’’ with lead arsenate. The 
spray treatments were differentiated in the first cover spray and are 
designated in the following tables. Table 1 shows the results obtained 
on three varieties with the three treatments. Each figure in the body of 
the table is the summarized result from two or more replicated plots. 


TABLE 1. COMPARISON OF INFESTATION ON THREE VARIETIES 
Treatment after 


Variety Lead arsenate Heavy lime plus sti Unsprayed after calyx Mean 
McIntosh......... 27 20 28 25 
Red Rome........ 12 13 13 13 
Golden Delicious. . 2 5 s 5 


Due to the small number of replications and also to the fact that 
Golden Delicious bore a somewhat heavier crop than McIntosh or Red 
Rome, it is probable that the differences indicated are larger than ac- 
tually exist. However, real differences are clearly indicated. 

In the following table the performance of five indicated varieties 
under the three treatments is shown. Each variety had five replicates 
in each treatment. 

TABLE 2, COMPARISON OF INFESTATION ON FivE VARIETIES 


Variety 1 2 4 5 Mean 
Treatment—Lead Arsenate—Per cent infested 
8 15 26 8 8 13 
ll 7 12 1l 17 12 
d 5 7 0 6 5 
3 0 0 5 1 2 
Treatment—Heavy Lime +Sticker—Per cent infested 
14 20 57 49 28 34 
4 dees 9 20 32 33 21 
eke 2 7 0 8 6 5 
Sa 0 10 4 4 8 5 
: Treatment—No Spray After Calyx—Per cent infested 
Gnd 18 25 41 20 23 
white 32 15 17 23 24 22 
17 ll 20 17 14 16 
26 7 4 6 10 ll 
5 1 2 7 4 


If the data pertaining to each of the three treatments in Table 2 are 
subjected to analysis or if the data are considered collectively, significant 
differences are shown in every instance between Ben Davis and Cort- 
land, on one hand, and King David, on the other. Cortland, an offspring 
of a cross between Ben Davis and McIntosh, seems to have inherited 
the wormy “habit’’ from its parents. Jonathan lacks a few points of 
being in the same group with King David. Grimes is intermediate. It is, 
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of course, quite noticeable that the relative positions of the different 
varieties remain the same in all the treatments. 

Since it is recognized by all entomologists that such differences exist, 
the question arises as to whether or not more use could be made of this 
information. If growers could be shown a 10 per cent increase of unin- 
jured fruit, would they plant more trees of that variety or would they 
prefer to apply more sprays to protect a susceptible sort properly. In 
any event it would seem that they should be informed of the relative 
susceptibility of the different kinds. 

In regard to breeding new varieties, the question at once arises as to 
whether or not it would pay to attempt the development of more resis- 
tant strains. The length of time necessary and the fact that at present 
we know only the gross factors making for susceptibility are barriers of 
no little moment. However, horticulturists have made progress in 
developing varieties with new or accentuated characters. Could a va- 
riety resistant to the codling moth be developed in the same manner? 
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THE INSECTICIDAL EFFICIENCY OF VARIOUS NICOTINE 
COMPOUNDS FOR CONTROL OF THE CODLING 
MOTH, 1934! 


By S. W. Harman, T. W. Reep, G. L. Mack, New York State Experiment 
Station, Geneva, N. Y. 


For several years the fixed nicotine compounds have been recognized 
as one of the most promising groups of non lead and non arsenic insecti- 
cides used in western New York. They have been tested each year in 
comparison with standard materials under comparable conditions. 

The spray materials used during the past year included Black Leaf 
155; Kolofog and nicotine sulfate; oil and nicotine sulfate; and bentonite 
with nicotine sulfate. The Black Leaf 155 and the nicotine sulfate were 
products of the Tobacco By-Products and Chemical Corporation; the 
Kolofog and bentonite (Code 212) were from the Niagara Sprayer and 
Chemical Company, Incorporated; and the oil was a medium grade of 
Orthol-K from the California Spray Chemical Corporation. 

Before using the bentonite-nicotine sulfate combination it was de- 
sirable to know the minimum amount of bentonite which would adsorb 
an effective amount of the nicotine sulfate. A series of laboratory tests 
were conducted to determine this point. 


as by the Director of the New York State Agricultural Experiment Station 
for publication as Journal Paper No. 66, Dec. 19, 1934. 
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One pint of Black Leaf 40 to 100 gals. of water was taken as the 
standard nicotine concentration. Test spray solutions were made up 
with varying amounts of bentonite mixed with the standard nicotine 
solution. Altho bentonite remains suspended indefinitely in pure water, 
with the addition of nicotine sulfate the finely divided clay particles 
appeared to coagulate and settled out on standing. This suspension was 


ADSORPTION OF NICOTINE BY BENTONITE 
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Fig. 11.—Adsorption of nicotine. 


filtered and the filtrate analyzed for nicotine according to the official 
method (Methods of Analysis, A. O. A. C. 3rd ed., 1930, Page 155). This 
gave the soluble or unfixed nicotine and since the total amount in the 
original mixture was known, the fixed nicotine could then be determined. 

The method of mixing the bentonite and nicotine made a striking 
difference in the physical appearance of the suspension. When 40% 
nicotine sulfate was added to the dry bentonite (Dry Mix), and then 
mixed with water, it settled out rapidly on standing. When nicotine 
sulfate was added to bentonite already suspended in water (Wet Mix), 
a flocculent precipitate formed immediately but settled out rather 
slowly. The bentonite-nicotine sulfate combination used in the field 
tests was made by this wet mix method. Chemical analysis showed that 


100 
80 
4 
= 
4 
= / 
4 
= 
/ J 
|| 
4 
A 
i’ 
m| JA 


Feb., '35) HARMAN ET AL: NICOTINE COMPOUNDS FOR CODLING MOTH lll 


slightly greater amounts of nicotine were fixed by the dry mix method. 
Kolofog was also tested for its ability to adsorb nicotine. The results 
are shown graphically in Fig. 11. Bentonite-sulfur is seen to be inferior 
to the plain bentonite as an agent for the fixation of nicotine. It is also 
apparent from a study of the two upper curves that more than five 
pounds of bentonite would not materially increase the percentage of 
fixed nicotine. 

During the summer months from June thru September the precipita- 
tion was exceptionally light, there being 7.71 inches of rain against a 
normal fall of 11.85 inches. This condition undoubtedly had an influence 
upon the results of the field tests. 


TABLE 1. Coptinc Motu Controt with Fixep Nicotine Sprays, 1934 


Number Number 
Number stings on worms in Per cent 
Plat Treatment* applications 100 apples 100 apples _ total injury 
ntosh 


1 k Leaf 155—5 lbs. weekly 11.3 6.2 17.5 
2 Kolofog 6 lbs, +3 40 } pt. 10.3 10.3 20.6 
3 


| Lee d arsenate 6 
Black Leaf 1.6 14.4 
1 per cent oil +B. 4 40 1 pint. 
Lead arsenate _ 
4 / Lead arsenate 3 ire 11.7 0.6 12.3 
| Bentonite 5 Ibs. 8. L. 40 1 pt.t 
Lead arsenate 6 Ibs 0.6 16.5 
6 Check, no treatment / i 


{ Lead arsenate 5 Ibs. 
7 per cent oil +B. L. 40 1 pt. 
~ d arsenate 3 Ibs. 
‘it L. 40 1 pt. 
ack Leaf 155 5 Ibs 
Lead arsenate 3 Ibs. 
Black Leaf 155 5 Ibs. 
10 § Black Leaf 155 5 Ibs. & 
1 per cent oil +B. L. 155 5 Ibs. 
1 Check, no treatment 


12 Black Leaf 155 5 Ibs L 34, 
13 Lead arsenate 3 Ibs $ if 
14 Check, no treatment y 125. 


*Amounts used in 100 gallons. 
tOne-half pound of Sulpho Ammonium Soap (S.A.S.) spreader used with each 100 gallons. 


In general the degree of control on the various plats (Table 1) indi- 
cated the following conclusions: 


1. The Black Leaf 155 and the Kolofog with nicotine sulfate when ap- 
plied every week for eleven applications during the summer were about 
equally efficient in controlling the codling moth. (Plats 1 and 2). 

2. Black Leaf 155 when used thruout the summer was very much inferior 
to lead arsenate spray for spray. (Plats 12 and 13). 

3. Two weeks interval between applications of Black Leaf 155 was too 
long for efficient protection. (Plats 9 and 12). An interval of one week 
gave much better results. (Plats 1 and 10). . 

. The bentonite-nicotine sulfate and the oil-nicotine sulfate sprays 
when used against the second brood of worms compared favorably in 
efficiency with an equal number of applications of lead arsenate. (Plats 
3, 4, and 5). Lead arsenate was used at the rate of 6 pounds in 100 


Duchess 
1 
ie 4 8.9 9.8 18.7 
3 a 4 11.6 18.6 30.2 
1 
4 8.5 32.3 40.8 
$}.... 8 2.9 7.3 10.2 
0 2.0 107.5 109.5 
Greening 
0 37.1 
9 22.2 
7 126.5 
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gallons (Plat 5) as the standard three pound strength did not give 
satisfactory control in the severely infested orchards. 

5. The combination spray of oil and nicotine sulfate was much more 
efficient than Black Leaf 155. (Plats 7, 8, and 9). 

6. Spray mixtures such as oil-nicotine and bentonite-nicotine when 
used following earlier applications of lead arsenate did little to relieve 
the residue problem, and also because of their adhesive properties, 
were among the most difficult to remove. 


Analyses were made for the presence of nicotine on the sprayed fruit 
at different times following applications. The data as given in table 2 
show the rapidity of loss of the nicotine which is probably one of the 
main objections to the use of these sprays. Analyses made of both the 
surface of the fruit and the calyx and stem ends showed the greater 
amount of nicotine to be found in the ends of the apple. 


Tasie 2. ANALYSES OF SpRAYED Fruit FOR NICOTINE 
Nicotine Nicotine 
Number mg/cm? on /em? in 
Date of of appli- surface of yx and 
Plat sampling Treatment* cations fruit stem ends 
Aug. 18 Kolofog 6 Ibs. +nicotine sulfate } pt. weeklyT. . 
1 Sept. 4 Kolofog 6 lbs. +nicotine sulfate i pt. weekly. . . 
Sept. 22 Kolofog 6 Ibs. +nicotine sulfate j pt. weekly . . . 
Aug. 18 Black 155, 5 lbs. weekly 
2 Sept. 4 Black Leaf 155, 5 lbs. weekly 
Sept. 22 Black Leaf 155, 5lbs. weekly................. 
Aug. 18 Bentonitef 5 Ibs. +nicotine sulfate 1 pt 
3 Sept. 4 Bentonite 5 lbs. +nicotine sulfate 1 pt 
Sept. 22 Bentonite 5 lbs. +nicotine sulfate 1 pt 


*Amounts mentioned were used in 100 gallons. The final application was made August 17, 
Jpos halt pound of Sulpho Ammonium Soap (S.A.S.) spreader used with each 100 gallons. 
tonite from Niagara Sprayer and Chemical Company, Code 212. 


| 


Considering the present cost and efficiency of the fixed nicotine com- 
pounds, they would hardly be expected to replace lead arsenate in the 
codling moth spray program for western New York. However, the re- 
sults so far observed would suggest that they probably would serve a 
useful purpose in the late season applications or on early varieties such 
as Duchess or Red Astrachan where there is a real need for avoiding 
objectionable residues. 


Necrophorus hybridus Hatch and Angell in Colorado. In working over the Sil- 
eo in the collection of the Department of Entomology of the University of Ne- 
a, the writer found six specimens of Necrophorus hybridus Hatch and Angell (A 


New North American apn pee Journ. N. Y. Ent. Soc., 33; 216, 1925). These 
1 


imens were taken in at Fort Garland, Ute Creek, Colorado, altitude 9,000 
feet, by R. W. Dawson, one specimen on June 28, two on July 6, two on July 9, and 
one on July 11. One of these was sent to Mr. John W. Angell of New York City for 
identification. This species has previously been taken but a few times, and only in 
Manitoba, Washington, New Mexico and New Jersey, and a variety, minnesotianus 
Hatch (Technical Bulletin 48, Minnesota Agricultural Experiment Station, 5, 1927). 
The writer wishes to acknowledge courtesy and aid extended to him by Professor 
M. H. Swenk and Mr. J. W. Angell. 

F. G. Meserve, University of Nebraska, Lincoln, Nebr. 
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ASCOGASTER CARPOCAPSAE VIERECK IN RELATION TO 
ARSENICAL SPRAYS' 


By James A. Cox and Derritt M. DanigeL, New York State Agricultural 
Experiment Station, Geneva, N.Y. 


Ascogaster carpocapsae Viereck appeared as a parasite of the oriental 
fruit moth in some of the earliest collections of that insect made in west- 
ern New York in 1926 and 1927. When more numerous collections of 
the fruit moth were made in 1928 and 1929 it was found that this para- 
site was not so numerous as at first believed. A. carpocapsae readily 
parasitized the fruit moth in the laboratory and the question arose as to 
why it was not more effective in the field. A study of its biology was 
begun with the hope of throwing some light on that problem. While that 
question has not been answered, data along other lines have been secured. 

The study of the biology of this parasite led us to a consideration of 
its activities in relation to the codling moth, and it was found to be the 
only larval parasite of the codling moth to occur in appreciable numbers 
in western New York. Early in this work a decided difference was ob- 
served in the percentage of parasitism in sprayed and unsprayed or- 
chards. In 1931 the parasitism varied from 10 per cent in sprayed or- 
chards to 41 per cent in unsprayed orchards. Investigations were begun 
to determine the effect of spray practices on the parasite. This paper 
gives a report of experiments conducted during the past four years and 
points out some of the problems that deserve consideration in future 
studies. 

Fietp ExpERIMENTS.—Some 113,400 codling moth larvae were col- 
lected during the past four years from sprayed and unsprayed apple 
orchards. In making these collections trees were banded in selected or- 
chards and larvae were collected from “‘dropped”’ fruit. The bands were 
examined at regular intervals thruout the season, and the larvae re- 
moved and counted. It early became apparent that there was a distinct 
variation in the size of the mature codling moth larvae being collected. 
Numerous dissections showed that each of the smaller caterpillars con- 
tained an Ascogaster carpocapsae larva. Segregation of the two sizes re- 
vealed that the normal sized larvae produced no parasites while the 
smaller larvae produced no moths. A parasitized codling moth larva 
when mature is only about one-fourth to one-third the size of a normal 
larva. Figure 12 shows the relative size of a parasitized larva in compari- 
~ with that of a normal larva and with that of an oriental fruit moth 
arva. 

The above noted difference in size of parasitized and normal codling 
moth larvae was so pronounced and constant that it was used in the 
field counts for determining the percentage of parasitism. The small 
larvae were counted as parasitized and the large larvae as normal. Tables 
1 to 4 show the results of these counts. It will be seen that in every case 
the unsprayed orchards showed higher parasitism than the sprayed 
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plantings. The sprayed orchards received the standard arsenical-lime- 
sulfur schedule recommended for western New York. A graphic summary 
of parasitism in all orchards for each year is shown in Fig. 13. It is here 
pointed out that the average percentage of parasitism each year in un- 
sprayed orchards was more than twice that in sprayed orchards. 


40 SPRAYED 
UNSPRAY ED 


PERGEN TAGE 


I932 1933 1934 


Fic. 13.—Graphic summary of parasitism by Ascogaster in sprayed and un- 
sprayed orchards. 


The question naturally arises as to whether the number of arsenical 
sprays applied has any bearing on the percentage of parasitism. Table 5 
gives the percentage of parasitism in blocks of trees receiving various 
numbers of arsenical sprays. This orchard is much too small and the 
experiment has run over much too short a period for one to draw conclu- 
sions. However, the figures afford a suggestive background for specula- 
tion on the nature of the relationship between the number of arsenical 
sprays and the percentage of parasitism. This data apparently indicates 
a tendency of parasitism to decrease as the number of sprays increases. 
This reduction, however, may not be proportional to the number of 
arsenical sprays applied. 
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TABLE 1. PERCENTAGE PARASITISM BY Ascogaster IN 1931 
Total number Number 
larvae parasitized 
1,210 
1,136 
789 


1,204 

Unsprayed i 616 
Sprayed 546 
Unsprayed 150 


*Received only one cover spray. 


Tasie 2. PERCENTAGE PARASITISM BY Ascogasier IN 1932 
. Total number Number 
Treatment Locality larvae parasitized 
Unsprayed Ransomville 
Ransomville 
Youngstown 
Youngstown 
Lewiston 
ray Lewiston 
Unsprayed Youngstown 
Sprayed Ransomville 
Sprayed Youngstown 
Dusted 4 times Youngstown 
Sprayed Youngstown 


3. PercENTAGE PARASITISM BY AScogaster IN 1933 
Total number Number 

Treatment Locality larvae parasitized 
Unsprayed Ransomville 2,019 
Sprayed Lewiston 3,182 
Unsprayed Lewiston 972 
Youngstown 8,895 

Ransomville 2 

Youngstown 3,513 


. PERCENTAGE PARASITISM BY Ascogaster IN 1934 
- Total number Number 
Locality larv parasitized 
Ransomville 
Lewiston 
Lewiston 
Lewiston 
Youngstown 
Youngstown 
Youngstown 


Youngstown 
Youngstown 


TABLE 5. PARASITISM IN RELATION TO NUMBER OF SPRAYS 
Percentage parasitism 
1933 1934 


4 
|| [Vol. 28 F 
Percen 
|| Treatme 
1 Unspray 36.45 b 
2* Spraye’ 19.06 
3 Unspray 32.13 Pp 
4 10.59 
6 13.85 
7 41.32 | 
t 
| 
number parasitized a 
| 
90 
52 
46 
26 
11 
74 
33 
| 
1 28 
number parasitized 
1 25.26 
2 10.81 
3 14.60 
4 5.36 
5 11.84 
6 3.18 
TaBLe 4 
Orchard Percen:age 
number Treatment parasitized 
1 U 
Unsprayed 49.04 
| Sprayed 16.44 
Unsprayed 39.85 
Sprayed 13.£7 
Unsprayed 32.&3 
Unsprayed 830 328 39.51 
Unsprayed 3,278 749 22.84 
*No arsenate. 3—Calyx 
1— Delayed dormant 4—First cover 
5—Second cover 
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LABORATORY EXxPERIMENTS.—From a consideration of the field work 
reported above it appeared evident that there was a definite correlation 
between the presence of spray materials and the lew percentage of 

rasitism in sprayed orchards. In order to determine the effect of 
arsenical sprays on the adult parasites certain experiments were made. 

Duplicate lots of female parasites were caged with food and water, and 
the cages placed in an outdoor insectary. Apple leaves on which codling 
moth eggs had been deposited were divided into lots containing approxi- 
mately equal numbers of eggs. One lot of leaves was then sprayed with 
arsenate of lead (5 Ibs. per 100 gals.) with a smali hand sprayer (Fig. 14) 


Fic. 14.—Parasite cage and sprayer used in laboratory experiments. 


and allowed to dry. The sprayed lot of leaves was then exposed to one 
cage of parasites for a period of 24 hours. At the same time an unsprayed 
lot of leaves containing approximately the same number of eggs was 
exposed to another cage of parasites for a like period. This procedure was 
repeated each day until all the parasites in both cages had died. After 
the exposure period all eggs were removed from the parasite cages and 
placed on apples to allow the codling moth larvae which hatched sub- 
sequently to feed. A record was made of the mortality of each lot of 
parasites as well as a record of the total percentage of parasitism accom- 
plished by each lot. 

The above experiment was repeated several times.and the results are 
presented as a graphic summary in Fig. 15. It will be seen that the average 
length of life of the female parasites exposed to sprayed foliage was five 
and one-half days while the parasites exposed to unsprayed foliage lived 
an average of ten and one-half days (Fig. 15, columns 3 and 4). The cod- 
ling moth larvae reared from the host material which received spray 
showed 45 per cent parasitism while those reared from unsprayed foliage 
showed 89 per cent (Fig. 15, columns 1 and 2). 
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These figures demonstrate that the presence of arsenical spray does 
not entirely prevent oviposition by the parasite. Daily dissections 
showed that during the first two days of a test most of the parasites 
exposed to arsenicals were as active and parasitized almost as many eggs 
as those not so exposed. But after two days of exposure to arsenicals 
parasitism dropped sharply and the — became more and more 
inactive until finally death resulted. 


ro) 


8 


IN DAYS 


PERCENTAGE 
° 
LONGEVITY 


Fic. 15.—Graphic summary of length of life of A scogaster 
females and percentage parasitism using sprayed and 
unsprayed apple foliage. Column 1, Percentage para- 
sitism of larvae reared from sprayed foliage. Column 
2, Percentage parasitism of larvae reared from un- 
sprayed foliage. Column 3, Longevity in days of 

scogaster females exposed to sprayed foliage. Col- 
umn 4, Longevity in days of Ascogaster females ex- 
to unsprayed foliage. Columns 1 and 2 read 

eft, Columns 3 and 4 read right. 


While we have not observed any parasites to actually consume any 
particles from the leaf surface, it seems likely that considerable amounts 
of arsenical spray might be obtained by the parasite from the leaf. When 
searching for host eggs the females keep their antennae vibrating against 
the leaf surface and they have frequently been observed to pause and 
clean their antennae with their mouthparts. In doing this the parasites 
may eventually consume enough arsenic to cause death. It seems evident 
therefore that the sharp decline in parasitism and the inactivity and 
early death of the parasites exposed to arsenicals in the above experi- 
ments were due to arsenical poisoning. 
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We wish to draw attention to the fact that in the above experiments 
the spray material was thoroly dry when the parasites were exposed 
thereto, that at no time thereafter was the material wetted, and that a 
quantity of clear water was present at all times in the cages. Thus there 
was no opportunity nor necessity for the parasites to secure water di- 
rectly from the sprayed surface. It might well be that under field condi- 
tions, where the parasite can secure water in the form of dew or rain on 
the sprayed surface, different results would be secured. However, there 
appears to be remarkable correlation between the results of the labora- 
tory work and the field counts. In the laboratory, parasites exposed to 
foliage sprayed with arsenicals lived one-half as long and parasitized 
one-half as many eggs as those exposed to clean foliage, while in the 
field the sprayed orchards averaged about one-half the percentage of 
parasitism as the unsprayed orchards. 

It might be supposed that parasitized codling moth larvae were less 
resistant to arsenical sprays than normal larvae. To determine this 
question apples were sprayed with arsenate of lead (5 Ibs. per 100 gals.) 
and exposed to equal numbers of parasitized and normal larvae. Ninety- 
two per cent of the normal larvae were killed while only 90 per cent of 
the parasitized larvae died. The results seem to indicate that parasitized 
larvae are as resistant to arsenical poisoning as normal larvae and that 
low parasitism in sprayed orchards is not due to this factor. 

Discussion.—There are two questions which can be definitely an- 
swered only by more comprehensive data. They are: (1) Does parasitism 
decrease in proportion to the number of sprays applied, and (2) can the 
sprays be timed so as to promote increased parasitism. There is also 
need for information on the ultimate effect of the general use of chemi- 
cally treated bands on the population of the parasite. There can be 
little doubt that parasitized codling moth larvae are as easily killed by 
treated bands as are normal larvae. If the host larva succumbs to the 
chemical shortly after cocooning, the parasite larva will in all probability 
also die, either thru direct action of the chemical or because of the un- 
suitability of a dead host for completion of its own growth. One is led 
to wonder if we are not doing everything possible to restrict the effec- 
tiveness of this little parasite. Apparently current spray practices poison 
many of them and then some of those that manage to escape poisoning 
succumb to treated bands. However, we should avoid ‘“‘wishful think- 
ing’’ since even tho these practices were modified we have no definite 
proof that the parasite would increase in effectiveness to a degree suffi- 
cient to afford appreciable control. 

SumMARY.—1. Mature codling moth larvae which have been para- 
sitized by Ascogaster carpocapsae are only one-fourth to one-third the 
size of normal larvae and are therefore easily distinguished in the field. 

2. Collection of some 113,400 codling moth larvae from orchards in 
western New York during the past four years showed a pronounced 
difference in percentage of parasitism by A. carpocapsae in sprayed and 
unsprayed plantings. In each of these years the average percentage of 
parasitism in unsprayed orchards was more than twice that in sprayed 
orchards. 
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3. More comprehensive data is needed to solve the following impor- 
tant problems: (a) the effect on parasitism of increasing or decreasing 
the number of arsenical sprays; (b) the effect on parasitism of timing of 
sprays in relation to abundance of the parasite; and (c) the ultimate 
effect of the general use of chemically treated bands on the population 
of the parasite. 

4. Tests revealed that female parasites exposed to foliage sprayed 
with arsenicals lived one-half as long and parasitized one-half as many 
eggs as those exposed to clean foliage. Thus there appears to be remark- 
able correlation between the results of laboratory work and the field 
counts. 

5. Parasitized codling moth larvae were as resistant to arsenicals as 
normal larvae. ‘ 


PREVENTING SPRING EMERGENCE OF CODLING MOTHS 
FROM INACCESSIBLE PLACES ON TREES' 


By G. Epw. MARsHALL, Purdue University Agricultural Experiment Station, 
Lafayette, Ind. 


Considerable work has been done and several papers published dealing 
with materials which when applied to apple trees would kill hibernating 
larvae. Such investigations showed that some of the pine oils and a 
number of other compounds might be used effectively. 

Among other workers, L. F. Steiner*, in 1929, tested several materials. 
These were in many instances cooked combinations, although several 
cold mixtures were also used. The materials tested at that time were as 
follows: 


1. Pineol soluble. . Trichloro ethylene. 
2. Beta napthol in solution with alcohol. . Tetrachloro-ethylene. 
3. Alpha naphthylamine, kerosene and . Tetrachloro-ethane. 
oil soap. . Pyridine. 
4, Pineol soluble and alpha naphthy- . Nitrogen bases of primary tar. 
lamine. . Chlorodiphenyl. 
. Solar red oil. . Aminodiphenyl. 
. Solar red oil and alpha naphthylamine. 19. Nitrodiphenyl. 
. Diamond paraffin oil alpha naph- 20, Araclor. 
i 21. Tech. diphenyl. 
22. Trichloro-ethylene. 
23. Neats foot oil. 
24. Ethyl Propionate. 


Certain compounds and mixtures showed promise and in 1930 a few of 
the best materials and some new ones were used in both the laboratory 
and in the field. These included : 


‘Contribution from the Department of Entomology, Purdue University Agri- 
cultural Experiment Station. 
*L. F. Steiner instituted the work which has been continued by G. Edw. Marshall 


since 1930. 
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1. One pint pineol soluble and two ounces alpha naphthylamine, 
heated and diluted with three pints of water. 

2. Two quarts of water, one fourth pound potash fish oil soap (boiled 
together), two quarts Diamond paraffine oil added and the whole brought 
to a boil, then one half pound of alpha naphthylamine added and the 
whole emulsified. 

3. Same as 2, except diluted with water 50-50. 

4. Verdol 20%. 

5. Pyretherol 10%. 

6. Light pressed menhadan fish oil one part with 20 parts alpha 
naphthylamine, heated and mixed with 18 parts of water. 

7. Neotone one pound, potash fish oil soap two pounds and water 
four and one half gallons. ; 

8. Milkol four parts with six parts of water. 

In the field, tree trunks with a known number of larvae hibernating 
on them were sprayed and later examined. Of these materials, numbers 
1, 2 and 8 killed all the larvae. In the case of No. 3, killing action was 
slow and only 87.5 per cent were dead indicating an excessive dilution. 
No. 2 killed the most rapidly while No. 1 was slow. No.8 killed rapidly 
but not as quickly as No. 2. There were 2333 larvae used in these tests. 

Hibernation counts made in heavily infested orchards show that 
large numbers of larvae overwinter on the tree trunks and larger branches 
but that birds and mice or other predators get all but a small number of 
those overwintering. Equally important if not more so are the larvae 
that seek quarters in inaccessible places such as decaying knot holes, 
split branches and deep narrow crotches not reached by birds. Although 
several materials tested may kill all the larvae hibernating on the tree, 
it is difficult as well as expensive to effect sufficient penetration into 
these places to kill, especially on the upper side of decaying openings 
where the larvae seek quarters that are high and well drained. In an 
attempt to find an effective and inexpensive material for such inaccessi- 
ble places, several materials were tested in 1932 and 1934. Materials 
which seemed hopeful were tested in the laboratory and later in the 
field. It was decided that the material which would be nearest ideal 
would be one which would stay in place and kill the worms over the 
longest period, thus preventing emergence from and entrance into the 
treated places. 

In the laboratory tests, apple limbs were brought in and holes one inch 
wide and one inch deep were drilled in them. In each of these holes ten 
codling moth larvae were introduced. The larvae were then covered with 
a cork dise one eighth inch thick. The checks were then further treated 
by pushing tight fitting cork stoppers into the openings, while the others 
were pressed full of the putty-like materials to be tested. When the 
emergence had been completed an average of seven adults (70 per cent) 
had issued from each of the checks. The other materials prevented 
emergence. The following mixtures proved effective in these tests: 

1. Parawax 50 per cent and alpha naphthylamine 50 per cent by 
volume, heated together. To this mixture was added hydrated lime till 
the consistency was that of very stiff batter. 
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2. Tallow 70 percent and alpha naphthylamine 30 per cent by volume, 
heated together. Into this was stirred hydrated lime till the consistency 
was that of very stiff batter. 

3. Used crank case oil, 70 per cent, and alpha naphthylamine, 30 per 
cent, by volume, heated together. Into this was stirred hydrated lime 
till the consistency was that of very thick batter. 

Each of these preparations were applied while warm to the three 
types of inaccessible places after having introduced 100 or more larvae 
into each. 

These materials were applied with a wooden paddle and no particular 
care was exercised to see that the work was carefully done, a minimum 
of time being consumed at the job. No emergence occurred from any 
of the places treated. As checks the same types of places were plastered 
with mud and here the emergence was heavy. 

Material No. 2 proved to be unsatisfactory in that it became fluffy 
and powdery within a few months. Numbers 1 and 3 were almost weather 
proof and thus in addition to being insect proof these materials prevented 
the penetration of rain and resultant additional decay of the wood at the 
pruning scars. Number 1 after two years appears to be the least affected 
by weather and No. 3 looks as though it might be effective for at least 
another year. 

In 1934 a large scale test on Grimes was made using this type of ma- 
terial. Early in the spring 116 Grimes trees were treated with a material 
made up of parawax 2/3 and alpha naphthylamine 1 /3 heated together. 
To this mixture was added hydrated lime till the consistency was that 


of very thick batter. This formula it will be noted was the same as No. 1 
used in 1932 and '33 except that less alpha naphthylamine was mixed in, 
in an attempt to reduce the cost. The trees were old and many of them 
were badly broken and split. Many large cavities had to be filled. The 
cost of the job was as follows: 


35 lbs. parawax@ 5.7 cents 
17.5 lbs. alpha napthylamine @ 34 cents . 


Total cost of materials and labor for the 116 trees.................. $13.45 


This amounts to 7.19 cents per tree for materials and 4.4 cents for labor, 
a total of 11.59 cents per tree. Other varieties of trees could be treated at 
considerably less cost. The treatment given was thorough and examina- 
tions made in August show that the material is staying in place well and 
that no emergence has occurred. No doubt after the chemical has dissi- 
pated the mechanical barrier will be effective over a considerable period 
and will be water proof as long as it stays in place. 

' Some care should be exercised not to permit these materials to come 
into contact with large patches of live wood, for although at the end of 
the first year none of the cambium was killed, in places where the chemi- 
cal was purposely exposed to it, the cambium was badly discolored. 
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Symposium on International Entomological Problems 


CO-OPERATION BETWEEN THE UNITED STATES AND 
CANADA IN ENTOMOLOGICAL PROBLEMS 


By Artuur Gipson, Dominion Entomologist, Department of Agriculture, 
Ottawa, Ont. 

Fifty years ago the Dominion of Canada appointed its first official 
entomologist, in the person of James Fletcher, who with a few other 
entomologists from the United States and Canada, were responsible for 
the inception and early organization of this association. Through all 
these years, first with Fletcher, then with Hewitt and his associates, and 
since with the present Dominion Entomologist and his staff, the contact 
which has been maintained and developed with workers of the United 
States has indeed been most remarkable. In the early history of the 
Dominion Entomological Service, we looked to our good friends of the 
United States for much guidance and assistance in many ways. For all 
of this Canada will always be grateful. As the years passed by our ser- 
vice developed, first gradually and then rather rapidly until today we 
have an organization which is not only able to cope effectively with most 
problems of importance within our own confines, but also one in a posi- 
tion to render assistance, we hope of value, not only to entomologists 
of the United States but to those of other countries as well. 

Many of the problems in economic entomology, I hardly need remind 
you, are common to both the United States and to Canada. It was only 
to be expected therefore that the workers of both countries would be 
brought closer and closer together as time went on. Out of all this there 
has developed a co-operation in entomology, the like of which probably 
does not exist between any other two nations of the world. Let us for a 
few minutes consider some of the most outstanding achievements re- 
sulting from this co-operation which have taken place within recent 
years. With regard to some of these I have taken advantage of the 
opportunity of making certain suggestions which in our opinion it would 
be of advantage to adopt. 

The organization known as the International Great Plains Crop Pest 
Committee, originally as the Northwest International Committee on 
Farm Pests, came into being in Winnipeg, Man. in 1920. Since that year 
meetings of workers from both sides of the international line have met 
in annual conference, the meeting places rotating, one year in Canada 
and usually the following year in the United States, and so on. A striking 
feature of these gatherings is shown in the remarkable continuity of 
attendance of prairie entomologists from both countries. Our work in 
the prairies has been advanced considerably as a result of these con- 
ferences and from what I have heard, they have been of equal value to 
United States officials. At the meeting of this committee held last year 
in Regina in association with the World’s Grain Exhibition and Con- 
ference, prominent entomologists from the United States were present to 
give us the value of their experience in campaigns for the control of 
grasshoppers and other pests of international concern. 
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During recent years, including 1934, the prairie provinces of western 
Canada, as well as the northern prairie states of the United States, 
experienced very serious outbreaks of grasshoppers, particularly of the 
species known as the lesser migratory grasshopper and the clear- 
winged grasshopper. It has been no uncommon sight to witness, during 
these outbreaks, enormous northern migrations of winged individuals, 
particularly of the former species, crossing the boundary line between 
our two countries. Such a flight was observed by me in southern Sas- 
katchewan in 1933. The insects undoubtedly originated in the United 
States, flew northward considerable distances, not only causing impor- 
tant injury to standing grain but also assisting materially in building up 
a greater egg population. 

On the other hand, too, there may have been occasions when flights 
originating in Canada have found their way into certain sections of the 
United States. The Great Plains area of both countries has in some 
years been rather generally infested with these insects, and, by reason 
of wind, or possibly other factors, migration to areas distant from the 
actual breeding localities has occurred. Obviously in the absence of well 
organized campaigns of control, it is impossible to prevent such visita- 
tions. 

The problem of migration is, in itself, I think you will all agree, one 
which we cannot avoid if the populations are allowed to build up to a 
degree of high concentration. However, much may be accomplished 
by improved methods of organization. For instance, during the con- 
ference of our chief officers, stationed in the various provinces, held in 
Ottawa during the week of November 26th last, a recommendation was 
approved to create a grasshopper research committee composed of our 
senior field entomologists of Manitoba, Saskatchewan, Alberta and 
British Columbia, in order to draw up and present for consideration a 
co-operative project of fundamental research. One important investiga- 
tion arising out of this will relate to the location in future years of focal 
areas from which outbreaks may be expected to arise. This should re- 
sult in the adoption of prompt systematic poisoning which would thus 
prevent or limit serious outbreaks. In this connection it is pleasing to 
note a similar plan was advanced at the recent regional conference on 
grasshopper control held at Fargo, North Dakota, on November 21 and 
22 last. May I suggest that the similarity of action which is being ad- 
vanced on both sides of the international boundary affords an unusually 
worthwhile opportunity for a thorough-going co-operation in the detail 
of the annual surveys and the plan of fundamental research. 

The co-operation which has resulted since the inception in 1925 of 
the oil spray project in the Pacific northwest, has indeed been of value 
not only to our entomologists and fruit growers in British Columbia but 
also to those resident in the States of Washington, Oregon, Idaho and 
Montana. The respective workers associated with the experiments con- 
ducted meet once each year during the winter months, discuss the work 
accomplished in the several districts, and with a knowledge of the prog- 
ress made, develop plans for the immediate future. Recommendations 
arising out of these investigations are published in various journals, with 
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the result that fruit growers are kept informed of the approved methods 
of oil sprays and their application. Officials of our federal service in 
British Columbia have benefitted greatly from the close contact they 
have had with this group. 

Regarding the plant protection services of the United States and 
Canada, these in general, have been, and are being, developed with 
similar objectives—the main purpose being to keep out, so far as this is 
humanly possible, introductions of additional insect pests which may 
become established and cause important losses. The Canadian Destruc- 
tive Insect and Pest Act provides for the passing of regulations deemed 
expedient to prevent the introduction or admission into Canada, or the 
spreading therein, or the shipment beyond her borders, of any insect, 
pest, or disease destructive to vegetation. In addition to the actual 
inspections of plants and plant products imported into, or exported 
from, Canada, which inspections are made by officers of the Dominion 
Department of Agriculture, and which we think is very important, other 
activities include the maintenance of domestic and foreign quarantines, 
the examination of territory which may have become infested with new 
pests and the adoption of such action as may be necessary resulting 
therefrom. Certain pests, such for instance as the gypsy moth and the 
brown-tail moth, which have become established by means over which 
we have had no control, have been satisfactorily suppressed. The Act, 
it will be observed, gives to the Department very wide powers. All in- 
tended changes in the Act or regulations thereunder are on the recom- 
mendation of the Destructive Insect and Pest Act Advisory Board. The 
Board consists of administrative and technical officers appointed by 
the Honourable, the Minister of Agriculture, with all rights reserved to 
call into consultation any person, or persons, commercially, industrially, 
or otherwise interested in the activities of the plant protection service. 

So far as introductions of dangerous insects from the United States 
are concerned, it must be admitted that the Dominion of Canada is 
being continually threatened by the invasion of foreign insect pests 
which have become established in certain States of the Union and which 
are gradually migrating towards the Canadian border. Among the most 
important of these are the following: 

Tue Gypsy Motu.—This insect which became established in the 
vicinity of Boston many years ago, has gradually spread in all directions 
but particularly north, east and west. During recent years incipient 
outbreaks have been found at several points adjacent to the interna- 
tional boundary line, particularly south of the province of Quebec. This 
has necessitated the maintenance by the Canadian government of 
scouting patrols each season in what might be called the ‘danger 
zone’. In 1924, an outbreak of the insect covering approximately one 
third of a square mile was found at Henrysburg, Que. After considerable 
expenditure on the part of the Dominion and Quebec Departments of 
Agriculture and with the assistance of the United States Bureau of 
Entomology, whose officers kindly supplied advice and high power 
spraying apparatus, the outbreak was controlled. It is necessary, how- 
ever, as a precautionary measure to continue scouting operations each 
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year in an endeavour to discover any infestation which may be present, 
so that further measures may be taken before it has passed the incipient 
stage. 

THe Brown-tait Motu.—This insect also established in New Eng- 
land for many years, has on a number of occasions invaded, by flight, 
the provinces of New Brunswick and Nova Scotia. This, too, has neces- 
sitated the expenditure of funds by both the Dominion government and 
the provinces concerned. The outbreaks have been eradicated but re- 
peated yearly scouting is necessary to determine whether the insect has 
again been introduced into Canadian territory. 

Tue Satin Motu.—As in the case of the brown-tail moth, the satin 
moth has invaded the provinces of New Brunswick and Nova Scotia. 
In towns and villages where severe outbreaks have occurred, the spray- 
ing of heavily infested trees has been carried on, and in addition at 
several centres the more favoured host plants (poplars and willows) have 
been removed either at the expense of the civic authorities or the prop- 
erty owners concerned. The Dominion Government has spent consider- 
able sums, collecting, rearing and colonizing parasites of this insect. 
These parasites were obtained in the New England States, with the 
co-operation of officials of the U. S. Bureau of Entomology. 

THe JAPANESE BEETLE.—This insect has gradually migrated towards 
the Canadian border, and specimens have been found at boundary points 
such as Buffalo, N. Y., Niagara Falls, N. Y., and Detroit, Mich., and at 
other points such as Rochester, N. Y., and Erie, Pa. To prevent the 
introduction of this pest practically all commodities entering eastern 
Canada from the heavily infested area in the United States at the time 
of beetle flight are being examined. This has necessitated considerable 
expenditures, including the employment of additional inspectors and 
stationing them at strategic points. In several instances dead beetles 
have been intercepted, particularly in tourist automobiles. In addition, 
in 1934 trapping experiments were instituted at several points to de- 
termine if the insect had invaded Canadian territory. The maintenance 
of the domestic quarantine by the United States Bureau of Entomology 
and Plant Quarantine has made it unnecessary for Canada to place any 
definite restrictions regarding the admission of plants and plant prod- 
ucts. This policy is maintained for the reason that such commodities 
come within the scope of the United States quarantine and must be 
inspected and passed before entering Canada, as the regulated area 
within the United States is not contiguous to the Canadian border. The 
maintenance of this quarantine is regarded as a safeguard in so far as it 
applies to the commodities under regulation. The withdrawal of the 
quarantine would doubtless necessitate the placing of severe restrictions 
on the importation into Canada of the commodities concerned. 

There are also a number of other pests each of which is a menace to 
Canada, as for instance the Mexican bean beetle, Epilachna corrupta 
Muls., the alfalfa snout beetle, Brachyrhinus ligustici L., in the east, and 
the alfalfa weevil, Phytonomus posticus Gyll. in the west. 

Among important pests during recent years, which have entered 
Canada from the United States and which have caused serious losses, 
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the most outstanding are the Oriental fruit moth and the European pine 
shoot moth. Regarding the latter insect our officers inform me that as 

a result of the severe winter of 1933-1934, the rather extensive infesta- 

tion in Ontario along the Lake Erie shore was completely wiped out. 

The only remaining infestation of importance in Canada is that which 

occurs at Niagara Falls, Ont. and the adjacent locality. Immediately 

opposite this infestation is an important concentration of the insect on 

Goat Island, N. Y. which undoubtedly will be a constant menace to the 

pine plantations in Victoria Park, Niagara Falls, Ont. and the adjacent 

areas where considerable stands of pine are present. It would seem, there- 
fore, that in these two separate areas of infestation, one on the Canadian 

side and the other opposite in New York State, there is a real oppor- 
tunity for the development of a co-operative project in the control of 
this important pest, whether by clean-up measures or the introduction 
of parasites. 

The corn ear worm some years causes important losses in Canada, 
particularly tosweet corn. We have no knowledge which would lead us to 
believe that the insect overwinters in any of our provinces. The infesta- 
tions which develop with us undoubtedly arise from moths which mi- 
grate from the United States to Canada. Just why the insect takes kindly 
to our corn fields we do not know, nor can we suggest how such migra- 
tions may be prevented. This is one example, which I fear, cannot be 
remedied by international co-operation. We may express the hope, how- 
ever, that in the near future one of your entomologists will be successful 
in developing a worth while remedy which I can assure you, we will 
hasten to adopt. 

Regarding the European corn borer, Pyrausta nubilalis Hbn., many 
of you will recall the remarkable gatherings, international in character, 
which have been held in Ontario, during the years when the damage by 
the insect was at its peak. In addition to the co-operation in research and 
other projects which was incepted and since continued, between Cana- 
dian and United States entomologists, as a result of the appearance of 
this insect in such destructive numbers, we on our side are also grateful 
for the very warm friendships which resulted from these personal con- 
tacts. The corn borer years of 1920 to 1926, will always remain a bright 
period in Canadian entomology not only for the closer association es- 
tablished but also for the fact that the gatherings referred to are out- 
standing examples of the value of co-operation between workers con- 
cerned with a problem of mutual interest. There are other problems, 
probably not of such a menacing nature, a solution of which we feel 
would be advanced considerably by group or periodic meetings between 
interested workers resident in both countries. 

An example would be a co-operative understanding as a result of 
which yearly conferences between forest entomologists of the Pacific 
states and British Columbia would be held. There are problems of an 
international nature, the solution of which we feel would be hastened 
if such a group of workers from both countries would meet periodically. 
Our forest entomologists tell me that the results of investigations relat- 
ing particularly to the western pine bark-beetle conducted in both the 
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United States and Canada, indicate that climatic and other conditions 
affecting the outbreak vary greatly in different sections of the infested 
areas. Annual conferences of workers of the two countries would cer- 
tainly assist in the co-ordination of the work. Undesirable duplication 
could be avoided and important investigations conducted under a wider 
variety of conditions. An instance of similar co-operation is that relating 
to the balsam woolly aphid, a pest of international interest and in con- 
nection with which entomologists of both the United States and Canada 
will meet for discussion in the near future. 

Our Department has been fairly liberal in allowing officers to attend 
special conferences in the United States. We on our side, would appre- 
ciate a more generous policy on the part of United States federal and 
= departments regarding attendance of officers at meetings held in 

anada. 

During the past twelve years the Insect Pest Surveys of the United 
States and Canada have co-operated by the exchange of periodical or 
monthly summaries of the more important insect developments in the 
two countries. These have appeared in the United States Insect Pest 
Survey Bulletin and the Canadian Insect Pest Review for the informa- 
tion of entomological workers generally. Owing to our cooler climate and 
shorter growing season, Canada contributes summaries for a much 
shorter period than the United States; namely, from May to September. 
These summaries are of material value, at least to Canada, particularly 
as insect conditions in the more northerly states are quite often com- 
parable to those in southern Canada and forewarn or confirm to some 
extent, insect outbreaks and occurrences or developments in the Do- 
minion. It is suggested, as an extension of this mutual exchange, that 
consideration be given to the interchange of annual summaries for inclu- 
sion in the two publications. In this way all workers in Canada who re- 
ceive the Canadian Insect Pest Review would obtain the United States 
annual summary, and all workers who are on the mailing list of the 
United States Insect Pest Survey Bulletin would receive the Canadian 
summary. 

These summaries could take the form of abbreviated versions of the 
regular annual summaries prepared by each country, special emphasis 
being given to the more important insect outbreaks and to the appear- 
ance of new pests, whether indigenous or exotic, that are actually or 
potentially injurious. 

In North America, there are, as most of you doubtless know, two 
national collections of insects, the United States one being in Washing- 
ton, and the Canadian one in Ottawa. The latter, of course, cannot 
compare in size to the former, but it is being added to to the number of 
possibly fifty thousands of specimens a year, and is, therefore, in a grow- 
ing, healthy condition. In some groups, too, it is very extensive with 
much type material. During recent years particularly, taxonomists in 
Canada have, in a number of instances, forwarded type material for 
deposition in the National Museum in Washington, and vice versa, the 
Canadian National Collection has been enriched by type material from 
workers resident in the United States. Whenever possible in future, it 
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would seem desirable to develop such practice. Further exchanges would 
certainly be welcomed by our workers, particularly when species of the 
northern states and Canada are described by United States entomolo- 
gists. Regarding publications dealing with revisions of genera, or of 
larger groups, we, of course, always welcome their appearance, but in 
not infrequent cases, do we observe a lack of information regarding 
distribution within the Dominion of Canada. May we suggest, therefore, 
that when revisions of North American groups are being prepared, the 

ies of which have a northern range, that our workers be consulted 
in order that the distribution of the species discussed may be more 
complete. 

Referring to the biological method of pest control, it is a pleasure 
again to have the opportunity of acknowledging the very generous assis- 
tance our federal entomological service has received from the United 
States Bureau of Entomology, not only as regards donations of parasites 
of the European corn borer but also of other species as well. Seven years 
ago, namely in November, 1927, in view of the attendance of a number of 
United States entomologists in Ottawa, at the meetings of the Entomo- 
logical Society of Ontario, I brought together those specially interested 
in parasite investigations in order that we might have the advice of Dr. 
Howard and others who were present, not only regarding suggested 
developments in Canada, but also with a view of co-ordinating these with 
projects under study in the United States. Since that year, Canada has 
received from the United States parasites of the European corn borer, 
the pine shoot moth, the codling moth, and the satin moth. Representa- 
tives of the Dominion service have been sent to areas in the eastern 
United States in order to collect and bring to Canada parasites of the 
Oriental fruit moth, the satin moth, the brown-tail moth and the gypsy 
moth. In this work they have had the co-operation of the officers at- 
tached to the parasite laboratories in the New England States. Our 
service has forwarded to the United States parasites of the woolly aphis 
of the apple, the larch sawfly and the European corn borer. Exchange of 
Trichogramma material has also been had with certain institutions in 
the United States. Furthermore, during recent years we have made 
important liberations of parasites of the Lecanium scale, the European 
spruce sawfly, the pine shoot moth, the wheat stem sawfly and the larch 
sawfly, in areas where natural spread will, we hope, directly benefit the 
United States. The larch sawfly parasite, Mesoleius tenthredinis Mor., 
introduced from England and established successfully in Manitoba, has I 
understand been recovered in Minnesota. With United States officials 
too, there has been excellent co-operation in the exchange in full of 
parasite introductions and recovery records, as well as of information 
obtained in parasite biology studies. I am glad to be able to report, also, 
that our service is preparing plans for a well equipped parasite receiving 
building with separate quarantine units and accompanying cold storage 
and related facilities for the proper handling of shipments from abroad. 
This building, an addition to our present equipment at Belleville, will, 
we expect be ready for occupancy next spring or early summer. 
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In conclusion, Mr. Chairman, I want to express my appreciation to 
you personally for the opportunity given me of taking part in this session. 
I have stated that entomologists resident in Canada have been privi- 
leged to enjoy very close co-operation with workers of the United States: 
for all of which words but feebly express our sincere appreciation. I have 
taken the liberty of suggesting that at the present time, there is oppor- 
tunity for further co-operation in grasshopper research; that the Cana- 
dian plant inspection service is concerned with further invasions from 
the United States of such important pests as the gypsy moth, the brown- 
tail moth and the satin moth; that the Japanese beetle is gradually ex- 
tending its northward range and that we are interested in the continu- 
ance of the present United States quarantine as this relates to commodi- 
ties destined to Canada from infested areas; that a worth-while pine 
shoot moth co-operative project exists; that entomologists of both coun- 
tries engaged in similar problems should meet at regular intervals; and 
further, that. additional co-operative progress is possible in connection 
with insect pest surveys, national collections of insects, and projects 
relating to the biological method of pest control. 

As I have indicated, both countries have many problems in common. 
Entomologically, we are all one—the dividing line separating the two 
nations should not affect in any way the development of what might be 
termed ‘‘partnership plans’, the effective carrying out of which would 
undoubtedly mean much in the national life of the peoples of both 
countries. I need hardly assure you, that we in Canada will continue to 
work closely with the entomologists of the United States, not only in the 
development of projects, international in character, but also with other 
studies which are, more or less, of common interest. 


Preliminary Field Tests of Oil Bait for Cutworm Control. During September 1934 
a severe outbreak of Yellow Striped Armyworm, Fall Armyworm and other species 
seriously damaged new seedings of Alfalfa in Illinois. At this time, among other con- 
trol measures, field trials of the oil bait reported (J. Ec. Ent. 27, 1, 89, 1934) by Parker 
et al. were made to determine, if possible, whether this bait would be satisfactory for 
cutworms. 

Oil bait prepared as recommended was used in comparison with the molasses-water 
bait previously known to be satisfactory. Baits were mixed with white arsenic, paris 
green, and sodium fluosilicate. A cheap grade of lubricating oil S. A. E. 30 (l5c a 
quart).was used. One lot of bait was prepared with Diamond Paraffin oil but there was 
no opportunity to use it in the field. It appeared to make as satisfactory a mixture as 
the other oil. 

Of the tests started 3 went through to a conclusion. Blackbirds ate the worms in 
the other fields before there was opportunity to check them. Plots comprising 2.5-3 
acres each were used and farmers helped prepare and spread the bait. In all cases 
checked the oil bait gave as satisfactory control as the older bait mixture. Economic 
control was obtained in all cases. Parasitism stood at 8-11% in the fields. 

Species controlled were: Armyworm, Cirphis unipuncta Haw., Fall Armyworm, 
Laphygma frugiperda S. & A., Yellow Striped Armyworm, Prodenia ornithogalla Guen., 
Corn Earworm, Heliothis obsoleta Fab., Alfalfa Caterpillar, Eurymus euretheme Bav., 
Alfalfa Looper, Autographa californica Speyer. 

Further held tests are to be made before any general recommendation for the use of 


this bait will be made. 


J. H. Jilinois Natural History Survey 
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PLANT QUARANTINE AND PEST CONTROL PROBLEMS 
COMMON TO MEXICO AND THE UNITED STATES 


By Dr. Atrons Dampr, Mexican Plant Protection Service, Secretaria de 
Agricultura y Fomento 


Mr. President, Ladies and Gentlemen: 


There is not the slightest doubt of the fact, that the nebulous concept. 
of mankind is becoming in our time more and more a reality and that the 
interrelations of the different nations are becoming more and more inti- 
mate, to the effect that the ecological community of Homo sapiens is 
turning from the former scattered and independent organizations into 
areal biological unity. The world war has had perhaps the most profound 
influence in accelerating this trend of evolution in the social life of the 
globe, and the modern so called nationalistic movement in all five conti- 
nents is only one natural reaction of groups of individuals against out- 
side forces which try to include them in a world community. 

From this point of view, gentlemen, all tendencies in our modern 
world, which are directed to an international understanding, are emana- 
tions of the general trend towards the unification of mankind and must 
be welcomed by anyone to whom international peace is a dear ideal: 
And to whom this ideal does appeal more than to a scientist! 

For this reason I accepted with the utmost pleasure the opportunity, 
as a commissioner of the Mexican Secretary of Agriculture and with his 
approval to discuss before the Entomologists and Quarantine Officers of 
the United States and Canada, the problems of Plant Quarantine and 
Pest Control, common to Mexico and its northern neighbors. The fact, 
that the invitation, to give you a paper, was extended by your retiring 
President to an Official of the Mexican Government and handed per- 
sonally by Mr. Lee A. Strong, Chief of the Bureau of Entomology and 
Plant Quarantine, during his stay in Mexico City, is sufficient proof that 
the relations between Mexico and the United States in this field are as 
cordial as anyone could wish. I cannot abstain from quoting some sen- 
tences contained in Prof. Phillips letter of invitation, which are a splen- 
did manifestation of a high scientific spirit: 

“I should like to emphasize that the discussion (of the work where the 
Republic of Mexico and the United States have for so long time main- 
tained cordial cooperation) does much to cement that international 
understanding and good will which it is the desire of every worthy citi- 
zen of both countries to maintain between the Republic of Mexico and 
the United States. As close neighbors over a long boundary, these two 
countries have been able to maintain peaceful relations throughout most 
of their histories and it is the earnest wish of us that this peace may be 
maintained throughout the future. Every manifestation of peaceful 
cooperation solidifies this relation more firmly.” 

It is the hope of all of us that these cordial relations between the two 
neighbors will endure and bring benefit to both nations. 

Economic Entomology has become in the last three or four decades 
a powerful weapon in the hand of mankind in the battle against the 
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hostile forces of nature and has gained a firm foothold among other 
applied sciences as bacteriology, parasitology, technical chemistry, etc. 
Its intimate connection with agriculture and with the movement of 
agricultural products makes it a most important help in the economic 
development of a country, rendering invaluable service in time of eco- 
nomic stress and subsequent unrest, when success depends on highest re- 
turns by lowest production costs. Among the manifold duties which 
Economic Entomology has to perform, with the object to reach this 
goal, one of the less spectacular but most difficult tasks is to watch the 
movement of pests from one country to the other and to prevent the 
entrance of dangerous insects by commerce or traffic into one’s own 
country. The same forces which are at work to shape nations into an 
economic unity, have helped the spread of every kind of pest and have 
increased the danger of introducing them into new places. Hence the 
increased importance of the so called Plant Quarantine Service, which 
benefits a country, but makes the exchange of commodities between ad- 
jacent political unities sometimes very difficult. The only way to avoid 
hardships and severities, consists in an international understanding, and 
I am happy to state, that in the case of Mexico and the United States 
there exist on both sides the most pronounced desire to come to a satis- 
factory agreement. 

There is no necessity to enter into details and to discuss the influence 
and the effects of international quarantines on commerce, traffic and in 
general on the economic life of a nation, as these questions have been 
treated in the most admirable manner in the famous Bulletin No. 553 of 
the College of Agriculture of the University of California in Berkeley, 
which appeared in July last year under the title ‘“‘The Efficacy and 
Economic Effects of Plant Quarantine in California’. So thoroughly 
have the authors (Harry S. Smith, Edward O. Essig, Howard S. Faw- 
cett, George M. Peterson, Henry J. Quayle, Ralph E. Smith and Howard 
R. Tolley) treated the problems, that their statements hold good not 
only for California but for almost every country in the world and their 
general conclusions will forever constitute the base for a discussion on 
quarantine problems. 

Among the many conclusions of the Californian Quarantine Commit- 
tee and the recommendations contained in the Bulletin, one of the most 
far reaching seems to me the suggestion to devote intensified efforts to 

‘the development of methods for treatment of agricultural commodities 
to free them from pests and diseases to the end that they may move 
freely in the channels of commerce, removing in this way so far as possi- 
ble the necessity of embargoes.”” This proposition opens a wide field for 
experimental work for Government Institutions and private enterprise 
where encouraging results have been obtained recently. May I give you 
some examples where this idea has been put in force in the commercial 
interrelations between Mexico and the United States. 

The Mexican foreign quarantine No. 3 against the pink bollworm of 
cotton allows the importation of cotton bales from the infested counties 
of the United States after vacuum fumigation at the point of origin and 
has recently accepted the same policy with respect to Egyptian cotton, 
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which could not enter Mexico before on account of the quarantine order. 
The Mexican Government is just making application of this principle 
in the interior movement of tropical and other fruits, infested by the 
tropical fruit fly Anastrepha, not only to avoid the dispersal of the pest 
to the northern states of Mexico, actually free from the fly, but chiefly 
to prevent the commerce with infested fruits along the border line, which 
constitutes a constant danger for your southern States as Texas, New 
Mexico, Arizona, Colorado and California. On our West Coast, in the so 
called Northwestern Defense Zone of Mexico, the movement of fruits 
susceptible to the attacks of Anastrepha, from the south to the States 
of Sonora and Lower California, is only allowed for shipments treated or 
sterilized in special plants by vapor heat, in the same manner as the 
citrus fruits of Florida were treated during the noteworthy campaign 
against the Mediterranean fruit fly in the year 1929. The work on fruit 
sterilization in Mexico is still in experimental stage and there remains a 
good deal to do until the method could be put in practice for every kind 
of fruit. 

It is the tendency of the Plant Protection Service of the Mexican 
Government, to take into consideration in all quarantine problems the 
commercial interrelations with the United States and to adapt its own 
foreign plant quarantines, as far as the peculiar Mexican conditions 
allow, to your foreign quarantines treating North America as an eco- 
nomic unit. Even the domestic quarantine No. 2 which controls the move- 
ment of fruits and other agricultural products along the Mexican West 
Coast, says that the Defense Zone was created, considering the Ameri- 
can West Coast from Nayarit to California as an ecological unit, and 
these considerations induced also the Government of Mexico to become 
this year an active member of the Western Plant Quarantine Board, with 
the view to discuss with the local State authorities in Plant Quarantine 
Service the joint problems and to reach an understanding. As another 
concrete case may I mention the Mexican foreign quarantine No. 6 
against paddy rice, which is directed against the same pests and diseases 
as your quarantine No. 55, with the result that Mexico is the only foreign 
country which exports paddy rice to the United States. We have, on the 
other hand, exactly as you, an absolute quarantine against potatoes from 
regions where the potato wart disease exists, and attribute the possi- 
bility to export Mexican potatoes from Sonora and Chihuahua to the 
Southern States, to this our quarantine measure. 

I wish to emphasize on this occasion, that the Plant Protection Ser- 
vice of the Mexican Government, since its foundation eight years ago, 
has always found in your Federal Authorities, now combined in the 
Bureau of Entomology and Plant Quarantine, a fair understanding of the 
Mexican problems and a desire to discuss, in a most friendly manner, all 
the quarantine measures which affect both countries. When two years 
ago your Government issued an embargo against-chilli pepper and to- 
matoes from Sinaloa and Sonora on account of the presence of a micro- 
lepidopterous larva in the shipments, the embargo could be lifted imme- 
diately, after it was proved that the moth (Platynota stultana or chiqui- 
tana) is also present in the United States and especially in California. 
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Recently, the Mexican Secretary of Agriculture has issued a new regu- 
lation, controlling the importation of all kinds of agricultural products 
destined for propagation, as seeds, bulbs, rhizoms, cuttings, and in 
general nursery stock material and which requires that every shipment 
must be accompanied by a certificate, issued by a State or Federal In- 
spector of the exporting country which certifies that the material is 
free from dangerous pests and diseases, or comes from nurseries under 
state supervision. As nearly all our imported material for propagation is 
produced in the U. S., this regulation is a testimony of the efficiency of 
the plant protection service in your country and shows as weil the im- 
portance of a good nursery stock inspection and seed control by the 
Government, be it Federal or State Service. Quarantine inspection on 
the border lines will reach a new stage when phytopathological or ento- 
mological certificates are mutually accepted by the interested Govern- 
ments. It seems that among the Latin American countries the Republic 
of Pert follows the same policy with respect to seed and nursery stock 
importations as Mexico and apparently with satisfactory results. 

The possibility of discussing directly with your authorities, in a 
friendly manner all problems of the plant quarantine service common to 
the United States and Mexico, has smoothed the way to a common 
understanding and has reduced the number of problems in a remarkable 
way. The chief difficulty of a general character and a major problem in 
itself lies in the enormous richness of the entomological fauna of Mexico, 
which brings to your border constantly new forms of insects, possible 
new pests, causing suspicion and provoking restrictive measures. Not 
long ago, the Californian Government complained that in shipments of 
Mexican pineapples some unknown pyralid larvae had been found and 
threatened with suppression of importations, if similar infestations 
would occur again. As the insects were unknown forms, the Mexican 
authorities could not prove that they were harmless. The only solution 
of this problem lies in a better and more extensive organization of an 
Insect Survey in Mexico, similar to those which exist in several of your 
States. I may mention among other publications the List of Insects 
of New Jersey, the List of Insects of the State of New York, edited 
by my friend M. D. Leonard, or the monographs of the insects of the 
State of Illinois, published by the Illinois State Natural History Survey, 
under the able direction of my friend Theodore M. Frison or of Connecti- 
cut, which we must credit to Dr. W. E. Britton’s activity. The Mexican 
Plant Protection Service is also most interested in the project of the 
Texas Entomological Society, to conduct in union with the office and 
staff of Dr. F. L. Thomas, State Entomologist in College Station, and 
directed by H. I. Reinhardt, an insect survey of the State of Texas, 
which has the largest borderline common with Mexico. I am authorized 
by the present Secretary of Agriculture in Mexico, Lic. Tomas Garrido 
Canabal, to declare that every effort will be made by the entomologists 
in service of the Mexican Government to make known the entomological 
fauna of Mexico by publishing check-lists of insect families and orders. 
This will take naturally very many years and involves the collaboration 
of very many specialists. We hope earnestly, that the staff of the Bureau 
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of Entomology in Washington will help us in this task, by making 
identifications in special groups. Let me repeat, gentlemen, that this help 
has been given to the Mexican Entomologists always in the most gener- 
ous manner. 

The chief entomological problem of international character, common 
to Mexico and the United States, consist in the presence of certain 
dangerous pests in the border region, whose control and elimination is 
only possible by the mutual efforts of both Governments. I refer in the 
first place to the pink boll worm of cotton, which recently has made its 
way to the States of Florida and Georgia and still exists in Arizona, 
New Mexico and Texas, forming with the Mexican States of Coahuila, 
Chihuahua and Durango a continuous area of infestation. There are so 
many special problems involved in investigating and fighting the pink 
boll worm, and in controlling the movement of infested products, that I 
would strongly recommend the establishment of a permanent interna- 
tional commission, composed of representatives of both Governments 
and if possible of experienced cotton growers of both countries. The 
experiments conducted by Mr. R. E. McDonald, in charge of Pink Boll- 
worm Control in the State of Texas, during the last two years, have 
shown, that by the so called ‘‘clean up’”’ measures it is possible to reduce 
the infestation to a very low percent and that the simultaneous applica- 
tion of this method on the Mexican and United States side could per- 
haps eliminate all danger of heavy losses thru the pest. The remarkable 
discoveries of Mr. Coad and F. A. Fenton of the United States Bureau 
of Entomology have shown, that the moth, Pectinophora gossypiella 
is capable of making very long flights, using wind currents and rising to 
a considerable height, which makes local eradication projects of little 
importance. The proposed commission would not only have to draft a 
common control scheme for both sides of the border, which are infested 
by the moth, but would have also to study the most convenient manner 
to avoid difficulties in the shipment of cotton bales from the infested 
North American counties thru the noninfested States of Mexico to 
Tampico, Tams., for sea transportation, and of cotton products, as 
cotton meal, to the United States from Mexico. May I mention here that 
your Federal Department of Agriculture has established a Laboratory 
for the study of the Pink Boll Worm in Tlahualilo, Durango, which is 
collaborating with the Mexican Commission of Pest Control in the 
Laguna District, and that the U. S. Laboratory for the same pest in 
Presidio, Texas, has rendered invaluable help to our inspectors in charge 
of pink bollworm fighting in Northern Mexico. All these forces could be 
combined to coilaborate with the proposed international commission, 
which would be the second one, as a similar one for the Control of the 
Fruit Fly in the Rio Grande Valley has been recently formed and has 
taken up its functions. ‘ 

The fruit fly menace is the second big problem of pest control which 
confronts us at the border line. Several species of the genus Anastrepha 
have made their entrance into the State of Texas, and Federal and State 
organizations are trying to eradicate the infestation which is fortunately 
very low and confined till now to the citrus groves in the Lower Rio 
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Grande Valley. With the view to get the indispensable scientific data for 
an effective campaign against these flies, the Department of Agriculture 
in Washington has established in Mexico City, in collaboration with the 
Mexican Government, an Entomological Laboratory, which has been 
working since 1928 and which has rendered under the able leadership of 
Dr. A. C. Baker, aided by Mr. W. E. Stone, M. McPhail and C. Plum- 
mer, splendid service thru the results of its many research projects 
(poisonous baits, application of fly traps, life cycle of the fly and its 
longevity, resistance of the larvae to cold and heat etc.). The collabora- 
tion of the Mexican Plant Protection Service with the United States 
Fruit Fly Laboratory in Mexico City has found its last expression in 
the creation of a mixed International Commission, composed of six 
members, three appointed by the Secretary of Agriculture in Washing- 
ton (A. C. Baker, E. R. Sasscer, and Paul Hoidale) and three by the 
Secretary of Agriculture in Mexico City (A. Dampf, Juan A. Gonzalez 
and Andres de la O). We are sure that the recommendations of this 
commission will undoubtedly have the serious attention of the respective 
governments and that the delicate problem of fighting a pest in a region 
divided by a borderline with all the complications of custom and emigra- 
tion services, will be solved satisfactorily. May I mention here that Mex- 
ico has to confront a similar problem in fighting the migratory locust in 
the border region with Guatemala. 

Compared with the pink bollworm and the fruit fly problem, all other 
problems of pest control, common to Mexico and the United States, 
are of secondary importance, I do not mention here the research and 
control problems of those pests, common to both countries, which do not 
constitute a border problem, as cutworms, leafhoppers and grasshoppers 
etc.; they are very numerous, but their study will be handled indepen- 
dently, utilizing naturally all the results of research work and experiment 
ments, obtained on both sides of the Rio Grande and in other parts of the 
world. International collaboration is here possible in the field of pest 
survey, which has been brought to such a perfection by your Bureau of 
Entomology and which is conducted in the most able manner by Mr. 
J. A. Hyslop thru the “Insect Pest Survey Bulletin’’, edited in Washing- 
ton, D. C. Collaboration in this field on behalf of Mexico could be more 
extensive, and I would advocate a special agreement between the Bureau 
of Entomology and the Mexican Plant Protection Service to this end. 
The monthly announcements of the outstanding features in the move- 
ment of insect pests in the United States have always been very stimulat- 
ing to our work in Mexico and have sometimes drawn our attention to 
incipient danger to Mexican crops by species common to both coun- 
tries. 

There is another field of great potential importance, where the mutual 
understanding between the pest control organizations of Mexico and the 
United States would be of benefit to both. I refer to the biological con- 
trol of pests and to the establishment of an exchange of beneficial insects. 
Some of your worse pests as the boll weevil, the Mexican bean beetle etc., 
are of Mexican or Central American origin and a systematic search for 
their native parasites would surely yield interesting results. With respect 
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to the bean beetle, this has been done by your Bureau of Entomology, 
but there remains an enormous field for research and practical applica- 
tion. The Mexican Secretary of Agriculture is at present organizing in 
various States of the Republic, Agricultural Experiment Stations, every 
one of which will be equipped with an Insectary. It is the idea of the 
Mexican authorities, to use these insectaries not only for the study of 
the biology of the pests, but also for breeding of useful insects, paying 
special attention to the parasites of sugar cane borers, coccid infesting 
chaleids etc. | am sure that by an organized exchange of parasites be- 
tween Mexico and the United States great benefit will accrue to both 
countries. 

You will surely agree, gentlemen, that medical Entomology is an 
integral part of economic Entomology and that the problems common 
to Mexico and the United States, of medical and veterinary character, 
must be mentioned on this occasion. I am glad to state, that actually 
there is no problem of international character which refers to disease 
transmitting insects and other insect problems of medical importance 
between the two countries. With respect to tick fever of cattle and the 
passing of cattle with infested ticks from one country to the other, there 
exists a special regulation, published on January 22, 1931 by the Presi- 
dent of the Republic of Mexico, which makes obligatory the dipping of 
animals, coming from tick infested regions. A tick eradication campaign 
in the border regions has not been planned. There has not been any 
plague menace in the border regions which would have justified a joint 
campaign against flea carrying rodents and as far as I know, it has not 
been necessary to start a simultaneous campaign against malaria mos- 
quitoes. Recently Dr. R. E. Davis from Pueblo, Colorado, has visited the 
State of Oaxaca in Mexico, to study the possibilities of an accidental 
introduction of the Onchocerca carrying simulid flies into the United 
States, the famous transmitting agents of the blinding disease. As I 
have made a special study of this problem, I can assure you that there 
does not exist the slightest possibility that infected simulids, confined 
at present to some limited mountain regions in Southern Mexico, could 
appear on the border line, causing an international problem of medical 
character. 

The general conclusion which can be drawn from all the foregoing 
statements, is the very encouraging one that there exists a harmonious 
collaboration between the United States and Mexico in all Plant Quaran- 
tine and Pest Control problems. The suggestions made in the course of 
this paper about the establishment of a joint commission for pink boll 
worm control in the border regions, for an insect survey of Mexico, for 
a more intimate collaboration with your Insect Pest Survey and for the 
organization of an exchange of beneficial insects for biological control, 
are put before this Assembly for discussion and consideration, and it is 
my sincere hope that this meeting will mark the beginning of a new era 
in the scientific relations between both countries with respect to entomo- 
logical research. All our entomological work, be it plant inspection, pest 
control or quarantine service, is based on the results of research and we 
cannot emphasize strongly enough that the success of all our efforts 
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depends entirely on an adequate scientific organization, which gives 
direction to all workers in applied sciences. 

Let me conclude, gentlemen, in tendering to the President of this 
Association the sincere thanks of the Mexican Government for his kind 
invitation to discuss the mutual problems in economic entomology of 
the United States and Mexico, before this important Assembly, problems 
which could be only touched. 


Ceratostomella (Graphium) ulmi, the Cause of the Dutch Elm Disease, Trans- 
mitted by Scolytus multistriatus. Scolytus multistriatus Marsh., the smaller Euro- 
pean elm bark beetle, has transmitted the Dutch elm disease fungus, Ceratostomella 
Lc na ulmi Schwarz, from elm infected by the disease to healthy young elms in 

ully controlled experiments at the Dutch elm disease laboratory* in Morristown, 
New Jersey. 

Direct transfer of the fungus resulting in infection was secured by caging beetles 
that had emerged from diseased wood upon healthy young trees protected in the 
greenhouse. To date two trees, a Princeton variety and a seedling American elm, fed 
upon by beetles reared from diseased elm have given C. (G.) ulmi in culture. Two 
separate infections have been found on the American elm which was fed upon by the 
beetles. Particular note was made of the fact that each of the beetles used in the latter 
case had upon it various numbers of mites. Regardless of any part which may have 
been played by the mites in the one or both cases, these results are considered proof 
that the adults of S. multistriatus carried C. (G.) ulmi from diseased elm in which they 
matured to healthy trees on which they fed. 

Very briefly, the technique used was as follows: Diseased elm wood in whiclr larvae 
of S. multistriatus were developing was selected in the fall of 1933 and stored in cop- 

-screen-wire cages in the open, where the larvae remained dormant. As adult 
Gestion were needed for experiments, the infested and infected elmwood was brought 
from the outside cages and placed in beetle-tight cans in a warm room in the head- 
house of the greenhouse set aside for rearing the scolytids. The beetles were collected 
in sterilized containers as they emerged and were caged upon small branches of the 
trees which had a few weeks before broken dormancy in the greenhouse. The trees 
were obtained during the winter from a nursery outside of the known limits of in- 
fection by the Dutch elm disease in the East. Before the trees were used they were 
carefully examined for indications of the disease. The cages used were celluloid cylin- 
ders with muslin sleeves at both ends to allow fastening them to the tree so that 
beetles could neither escape nor enter. After the beetles thus caged had fed on the 
twigs of the young elms for some time they were removed and then each tree was pro- 
tected from further insect infestation by a fine-quality cheese-cloth cover. 

“Branches on which beetles had been caged May 27 were removed from the Ameri- 
can elm August 16. The branches were surface sterilized and chips from above and 
below the feeding injuries were placed in agar plates, and from these C. (G.) ulmi was 
isolated August 20. Similarly, branches from the Princeton elm, on which beetles had 
been placed April 19, were removed August 28 and C. (G.) ulmi was identified Sep- 
tember 2. At the time the above branches were severed there were no external symp- 
toms of the disease on these trees, and the internal symptoms were in the form of 
short brown streaks or blotches beginning at the feeding injuries. 

A detailed account of these studies is planned for the near future. 

WittiamM MippLeton, W. D. BucHANan, Division of Forest Insects, 
Bureau of Entomology and Plant Quarantine, U. S. Department of Agri- 
ture, and Curtis May, J. M. WALTER, Division of Forest Pathology, 
Bureau of Plant Industry, U. S. Department of Agriculture 


*The work was conducted in the Morristown, N. J., greenhouse used jointly by the Division of Forest 
Pathology, Bureau of Plant Industry, and the ‘Division of Forest Insects, Bureau of Entomology and 
Plant Quarantine, for research on the tch elm disease. 
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INTERNATIONAL ENTOMOLOGICAL PROBLEMS 
By Lee A. StroncG, Washington, D. C. 


There can not be any doubt about the desire of all those interested in 
our kind of work in the various parts of the world to cooperate in entomo- 
logical problems both as to research and as to regulation. Failure to 
cooperate in certain instances or lack of results in other instances should 
not be interpreted as absence of desire to do so or lack of realization of 
the full value of cooperation. Rather should we cite as a tribute to 
cooperative effort those instances where cooperation has been evident 
and where definite results have been obtained many times in the face of 
almost insuperable difficulties. Many such examples could be mentioned. 
Outstanding perhaps are the coordinated grasshopper survey and control 
operations in Canada and the United States in contiguous territory; 
the cooperative studies on European corn borer; the joint program of 
gypsy moth eradication in adjacent areas; the successful cooperative 
introduction into Cuba of parasites of the citrus black fly from Malaya 
by entomologists of the United States Department of Agriculture under 
agreement with and assisted by the Cuban Government. This introduc- 
tion has reduced the black fly population in Cuba to a point where it is 
no longer a pest in Cuba and has at the same time greatly reduced the 
menace to the United States. 

Notable also is the cooperation of the Mexican authorities and those 
of the United States in the eradication of the Mexican fruit fly in the 
Rio Grande Valley of Texas and its control or extermination just across 
the border in Mexico. Mexican officials and Mexican citizens have gone 
the limit in attempting to eliminate this menace to our fruit cultures. 
They have put up with personal sacrifices and almost constant personal 
inconveniences to aid in this effort. A similar case is the work on pink 
bollworm on both sides of the Rio Grande where comparable mutually- 
agreed-upon programs are carried on. In both these projects the Mexican 
Government has welcomed the setting up of laboratories in Mexico by 
this Government for the purpose of studying the Mexican fruit fly and 
pink bollworm. In some cases they have gone so far as to furnish us 
laboratory space adequate for our needs without expense to us. 

Doctor Dampf has told you of the creation of a joint commission to 
study all angles of the Mexican fruit fly problem. There has been for a 
long time a joint study of this and the pink bollworm problems but the 
establishment of the joint commission undoubtedly carries with it a 
greater element of formal national recognition of the importance of the 
problems by both Governments. Moreover, such a movement may con- 
ceivably bring to the executives and legislators of the North American 
countries the conviction that certain of our problems are essentially 
problems of the North American continent and not merely problems of 
Canada or Mexico or the United States. For example, many of our peo- 
ple long ago became convinced that it would be possible with proper 
governmental action of international character to exterminate the 
pink bollworm of cotton on the North American continent. A joint 
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commission on this insect might be able to develop and properly coordi- 
nate administrative thought and Governmental action in a manner to 
make this possible. There are of course other problems that lend them- 
selves more effectively to joint consideration than to individual effort. 

I would not like to leave the impression that I think it is only in 
eradication programs that international cooperation is essential. It is 
equally necessary in other directions. Obviously control and eradication 
activities must be based on the results of research. I suppose it would be 
too much to expect that there will be worked out in the near future any 
international program of research coordination. First, there would need 
to be some sort of a national program of coordination of research, and 
my limited observations have not noted any marked evidence of any 
such nation-wide, general coordination. There are examples, however, 
of decided trends in this direction. Of note is the almost nation-wide 
get-together on the codling moth and spray residue situation during 
the past few years. Also the coordinated program on European corn 
borer research. We can stand a whole lot more of the same kind of effort. 

In economic entomology I believe more thought should be given to 
accomplishing something of value to the world and for entomology and 
for pest control; and for entomologists as a profession rather than for 
entomologists as individuals. Fine examples of that theory were the 
control programs on grasshoppers and chinch bugs during the past year 
and the educational campaign directed against screw worm in the South- 
east. Likewise with respect to numerous pest control programs conducted 
last winter under the Civil Works Administration. All of these were 
necessarily based on the results of research. We need more research and 
more such programs to emphasize the need for and the importance of 
research. The people of this and other countries are overlooking many 
great opportunities in failing to take advantage of the assistance and 
information which can be made available through a more general recog- 
nition of the value of the sciences and professions dealing with agricul- 
ture. Possibly in their particular case entomologists may be partly to 
blame. Perhaps the idea of selling the entomological profession is dis- 
tasteful. There may have been in the past too much fear that a reputa- 
tion might suffer a dent here and there or a thesis be knocked a little 
bit out of joint if they met up with an unsolved problem. That is one 
advantage in not acquiring a too enviable reputation. This fear is being 
rapidly dissipated and because of accomplishment which has encouraged 
more professional pride the very boldness with which large entomological 
problems are being undertaken is really selling entomology. However, 
there is still an inclination to apologize for success. For example, the 
Mediterranean fruit fly work in Florida. In the early days of that effort 
it was not uncommon for people, including entomologists, to rush into 
print with statements that the fly could not be eradicated. Whether it 
has been or not, no fly has been found since July 1930. Yet the press has 
not been over-burdened with statements about the effectiveness of the 
work. Many intelligent people honestly believe there never was any 
Mediterranean fruit fly in Florida. Yet there is just as good and just as 
sound scientific evidence that it was there as there is that the earth is 


Feb., '35] STRONG: INTERNATIONAL ENTOMOLOGICAL PROBLEMS 141 


round. The ten million dollar corn borer appropriation which a few years 
ago loomed large but which now somehow doesn’t sound like such a 
huge sum, will undoubtedly be proven some day to have been a good 
investment in that it encouraged and in many instances brought about 
a perpetuation of clean-up measures. Yet there is still too much of an 
inclination in some places to apologize for that appropriation. 

I can conceive of no finer, more necessary type of conservation of 
which we hear so much than the control or elimination wherever or 
whenever possible of those forms of animal life which destroy the good 
things for society and contribute nothing good to society. To that end I 
am for more and if necessary larger pest control and extermination pro- 
grams based on more and better coordinated programs of research. We 
may lose a case occasionally but one of the world-wide professions upon 
which there is much dependence by the human race has a long list of 
successful operations and dead patients. That however does not halt the 
onward march of the profession concerned. 

More insect and disease control work in the forests should be under- 
taken. In many places such control operations are considered as vital 
elements in the conservation programs as are fire fighting and other 
forms of recognized orthodox conservation. In crop curtailment and crop 
adjustment programs entomologists should be able and ready to advise 
how planting adjustments should be handled to avoid increasing build- 
ing up of insect populations through unnecessary creation of favorable 
insect conditions. Our work along these lines should be a vital part of the 
conservation programs of the world. As a further example, the present 
active interest in wild life conservation and utilization of marginal lands 
for other than agricultural purposes brings about to an even greater 
degree than has been the case in the past a need for a thorough investiga- 
tion of the relations of insects and related forms to wild life. Such 
destructive diseases as Tularaemia carried by insects and ticks may well 
be dominant factors in reducing animal populations over large areas. 
A striking example is the recent determination that as many as eighty 
per cent of the young quail in parts of Georgia are destroyed at hatching 
time by fire ants. Mosquito control is important and should be expanded 
but the effect on the food, breeding, and resting places of waterfowl and 
shore birds and upon fur bearers such as muskrats and also on shell fish 
should receive careful study. If the present control procedure is found 
inimical to wild life, efforts should be made to modify the procedure so 
as to accomplish the desired end with as little disturbance to wild life as 
possible. It is apparent that these and similar questions are not neces- 
sarily the problems of the United States or any one country but signify 
a type upon which too much thought and too much work can not be 
applied in all countries. 

Such programs have another valuable and world-wide important 
aspect. As pests are eliminated and as information is accumulated we 
are able to make restrictions on the movement of commodities less 
onerous and thus permit a more natural flow of commerce between na- 
tions. Quarantine restrictions should be designed for the sole purpose of 
preventing the movement of pests and should encourage not discourage 
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the movement of commodities where they can be moved with safety. 
- A quarantine must be based on biological principles, and as our knowl- 
edge is added to there must be prompt changes when biological facts 
suggest changes. Restrictions based on suspicion of damage or infestation 
are unfair and could only be justified if carried to the ultimate and all 
commerce which might in any way be suspected to be a menace, were 
stopped. In order to more effectively bring about more fair and less 
burdensome restrictions, especially in view of the constant improvement 
in transportation facilities—notably by air—there must be a better 
international distribution of information as to pest occurrence and hab- 
its. This emphasizes the need and importance of more comprehensive 
pest surveys particularly in the North American countries, and the 
building up of better and even more reliable systems of inspection and 
certification at points of origin. In this the development and application 
of treatments play a most important part. 

This also urges the importance of biological control, and in the conduct 
of this work there can be much more accomplished than there has been in 
the past through the exchange of beneficial insects by the several coun- 
tries. This is being done more and more but there is still a vast field. 

Finally, all of this emphasizes the imperative need for much more 
taxonomic work because in all these ramifications of our work we have 
got to know what insects we are dealing with 


An Easily Cleaned and Efficient Dust Mixer. The proper mixing of small amounts 
of dust mixtures for experimental uses without contamination from materials previ- 
ously used in the mixer, has been a problem with many of us. All of the common ty 
of mixers such as the brush type or revolving barrels, have not been satisfactory. The 
latter have been designed with an opening in the side or end, that would not permit 
complete cleaning and the dust can be emptied into other containers only with diffi- 
culty and waste. 

During the mixing of a large number of experimental samples of organic and in- 
organic insecticide dusts during the season an ordinary milk can has been found to 
serve the purpose admirably. Two plates with axils about 3% inches long were riv- 
eted, one on each side of the can, about midway between the top and bottom or 
slightly nearer the top so the can will stand upright when empty and resting on the 
axils. The can with a crank attached to the end of one of the axils was placed on a 
light strap iron rack so that it rotates end over end at a height of about one foot above 
the ground. It is then used as the ordinary ball mill type of mixer. Milk can lids usual- 
ly fit tightly enough that little or no dust is lost. A rubber band about the inner por- 
tion of the lid will prevent all loss. A strap of leather or metal can be fastened to the 
two handles and over the lid to keep the lid from coming out when the weight of 
the dust and balls strike it. 

The milk can has a design and construction that permits easy emptying into other 
containers and thorough cleaning. A little solder on the head of the rivets used on the 
axil plates will eliminate any roughness that might occur here. The metal surface will 
not absorb liquid extracts being used in preparing dusts. The can will withstand 
rough usage and will not dry out and go to “‘staves."’ Various sizes are available to 
meet the needs of the worker. 

Grorce M. List, Entomologist, Colorado Experiment Station, 
Fort Collins, Colorado 
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Proceedings of the Sixth Annual Paper Reading Session 
Of the Eastern Branch of the American Associa- 
tion of Economic Entomologists 


Held at the Hotel McAlpin, New York City, November 22 and 23, 1934 


The meeting was called to order by Chairman Louis A. Stearns. Dr. 
E. F. Phillips, President of the American Association of Economic Ento- 
gists greeted the members and spoke of the coming Pittsburgh meetings 
and of other current matters. Mr. Lee A. Strong, Chief of the Federal 
Bureau of Entomology and Plant Quarantine, expressed pleasure at 
being present and mentioned the new quarters of his Bureau in Wash- 
ington and some of the recent changes in his organization. 


BUSINESS SESSION 


First Business Session, Thursday, November 22, 1934, 12:30 P. M. 


The Chairman appointed the following committees: 
Committee on Nominations: Guy F. MacLeod, R. C. Burdette, 
Philip Garman. 
Auditing Committee: Neely Turner, Albert Hartzell. 
Committee on Resolutions: E. P. Felt, W. J. Schoene. 


The following report of the Secretary-Treasurer was read and referred 
to the Auditing Committee. 


REPORT OF THE SECRETARY-TREASURER 


Paid membership in the Eastern Branch for 1933 amounted to 88. For compar- 
ative purposes, the paid membership for several vears is shown as follows: 


State 1929 1930 1931 1932 1933 

6 3 9 2 5 


of Natural Sciences, 


At our 1933 méeting, held in Philadelphia at the Aaoteae = 
conomic Entomology 


forty-one papers were presented and printed in the Journal of 
for 1934. 
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FINANCIAL STATEMENT 
Balance on hand November 14, 1933 


Additional dues for 1933 

Sale of advertising space in 1933 program 

Dues for 1934 to date (Nov. 15) 

Sale of advertising space in 1934 program (collected to date) 


Disbursements 


. 24, 1933——Phila. Acad. Nat. Sci. (lantern operator, 2 days).. $ 1 
. 27, 1933—MacCrellish & Quigley (printing 1933 program).. . 
8, 1933—Amer. Assoc. Econ. Ent. (balance due for publishing 
1931 proceedings) 
. 7, 1934—1,000 envelopes 
. 21, 1934—Postage (for notice of meeting) 
. 15, 1934—C. C. Hamilton (stamps for directory letters) 
. 18, 1934—Amer. Assoc. Econ. Ent. (on account, printing 1933 


ceedings) 
1934—VanBuskirk Press (printing directory prospectus) . 
. 5, 1934—C. C. Hamilton (1 copy of Hort. Trade Directory). 
. 9, 1934—Postage (for programs) 
. 13, 1934—H. B. Weiss (50c telegram; 50c expressage) 
. 15, 1934—Postage (for programs) 
. 15, 1934—VanBuskirk Press (printing 1934 programs) ...... 
. 15, 1934—C. C. Hamilton (stamps for directory) 
. 15, 1934—Tax on 8 checks 


Fi 
BE 


Total expenditures 


BALANCE ON HAND, NOVEMBER 15 


Accounts Payable 
Balance due American Association of Economic Entomologists for printing 
1933 proceedings 
Lantern operator 1934 meeting 
Accounts Receivable 
To be collected from advertisers in 1934 Program 


Dr. C. C. Hamilton reported for the Finance Committee as follows: 


REPORT OF FINANCE COMMITTEE 


The Finance Committee was appease at the last annual meeting for the purpose 
of determining ways and means of raising money to take care of the extra expenses 
involved in publishing the papers of the Eastern Branch. 

The following members were appointed: 

Mr. A. E. Badertscher, McCormick & Company, Inc., Baltimore. 

Dr. } L. King, U. S. Bureau of Entomology, Moorestown. 

Dr. J. L. Horsfall, American Cyanamid Company, New York City, N. Y. 

Dr. A. L. Weed, John Powell & Company, New York City, N. Y. 

Dr. C. C. Hamilton, Chairman, Rutgers University, New Brunswick, N. J. 

With the President Dr. L. A. Stearns, University of Delaware, Newark, Del., 
and the Secretary, Mr. H. B. Weiss, State Department of Agriculture, Trenton, N. J. 
members ex-officio. 

Considerable discussion was held among the members of the committee and it was 
thought advisable for the Association to sponsor the publication of a Directory for the 
use of entomologists and others interested in the subject. 


[Vol. 28 
Receipts 

$601.44 

No 

No 

Dex 

Sep 

Sep 

Oct 

Oct 

Oct 

Nov 

Nov 

Nov 

Nov 

Nov 

Nov 

Nov 
$ 73.00 
20.00 
$170.00 
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The first meeting of the committee was held April 30, 1934 at New Brunswick 
with the following members in attendance: Messrs. Horsfall, Weed, Weiss, Badert- 
scher, King and Hamilton. Suggestions were made regarding the scope of the di- 
rectory, methods of arrangements, what part of the trade to be solicited for advertis- 
ing and listing, and charges for the same. 

It was suggested that the directory consist of (1) Insecticides and chemicals used 
in insecticides, listed alphabetically and according to their uses, (2) Insecticide manu- 
facturers, (3) Manufacturers of insecticide machinery, listed according to kinds, (4) 
Entomological supplies and equipment, (5) Biological or chemical testing labora- 
tories, (6) Consulting entomologists, (7) Insect pest exterminators, tree surgeons, 
etc., (8) Publishers of entomological books. 

It was further suggested that the directory include advertisements of any inter- 
ested company wishing to advertise their services or products. The directory to be 
standard bulletin size page, i. e., 6 x 9 inches. That one full page of advertising cost 
$50.00 with the privilege of 20 free listings of their products. Half page cost $25.00 
with 10 free listings and that additional listing or listings without advertisements 
cost $1.00 each. 

A second meeting of the committee was held September 13 with Messrs. Weiss, 
Horsfall and Stearns present. Further details regarding the outline were completed. 
Mr. Weiss reported that 2000 copies of a directory consisting of 50 pages of advertise- 
ment and 50 pages of listings would cost slightly more than $500.00 and that each 
additional 1000 would cost $85.00. It was suggested that one copy of the directory be 
furnished free to each member of the American Association of Economic. Entomolo-. 
gists and that additional copies be sold at cost of publishing and distributing. 

Following the meeting in September a printed prospectus was prepared with an 
order blank. On November 15, 421 letters were sent out to insecticide companies and 
others soliciting advertisements and listings and on November 19, 183 additional 
letters were sent out to tree surgeons and extermination companies. This makes a 
total of 604 letters sent out. 

It is hoped to get the directory out early in 1935. 

In addition the Finance Committee, mostly through the efforts of our Secretary, 
Mr. H. B. Weiss, solicited 12 pages of advertisements as shown in the program of this 
meeting. 

Respectfully submitted by the Committee, 

C. C. HAMILTON, Chairman 


Final Business Session, November 23, 1934, 12:45 P. M. 


Chairman L. A. Stearns called for reports of the following committees, 
which were all adopted. 


Report of Committee on Nominations: 


For Chairman, B. A. Porter. 

For Vice-Chairman, R. B. Friend. 

For Secretary-Treasurer (3 years) Harry B. Weiss. 
Guy F. MacLeop 

R. C. BuRDETTE 

Puitip GARMAN 


Report of Auditing Committee: 


We have audited the report of the Secretary-Treasurer and found it to be correct. 
ALBERT HARTZELL 
NEELY TURNER 


Following the adoption of the above report, the report of the Secretary- 
Treasurer was accepted. 


REPORT OF THE COMMITTEE ON RESOLUTIONS 


Wuereas, The Government has established a lead tolerance on fruit which has 
caused much confusion in spray programs and great hardships to fruit growers and 
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WuHeEreas, It is proposed to still further reduce the lead tolerance and 
Wuereas, There is ground for questioning the seriousness of the alleged danger 
from spray residues to human health, therefore 

Be it Resotvep, By the Eastern Branch of the American Association of Eco- 
nomic Entomologists, assembled in convention in New York November 23rd, that 
the Secretary of Agriculture be urged to provide for a comprehensive study of the 
physiological effects of spray residues containing arsenic, lead, fluorine and rotenone 
upon human health in order that the need for such restrictions, if advisable, may be 


more clearly established. 
RESOLVED, that a copy of this resolution be sent to the American Association of 


Economic Entomologists. 
RESOLVED, That the Secretary of the Branch be instructed to sent to Dr. L. O. 


Howard, a telegram of greeting and best wishes. 
RESOLVED, That we recognize our indebtedness to our Secretary for the most 


efficient manner in which he has administered the affairs of the Branch and that we 
commend a continuance of periods devoted to informal or round table discussion. 
Respectfully submitted, 
E. P. 
W. J. SCHOENE 


The place and time for the 1935 meeting of the Branch was left in 
the hands of the Executive Committee, with full power to decide. 

Twenty-four papers were presented during the sessions. On the after- 
noon of November 22, there was a round-table discussion on the codling 
moth, led by Dr. B. A. Porter, who acted as chairman. During the 
afternoon of November 23, a round-table discussion on the Dutch elm 
disease was led by Dr. R. P. White, of New Brunswick, N. J. At this 
session, Dr. E. P. Felt presented a paper on bark beetles and the Dutch 
elm disease and various phases of the work were presented by L. H. 
Worthley, Curtis May, A. E. Fivaz, O. N. Liming, William Middleton, 
and W. D. Buchanan. 

All sessions were well attended. 

The following members and guests registered during the sessions: 


Abbott, W. S. Dobroscky, Irene D. Hackett, H. C. 
Alden, Philip E. Dohanian, S. M. Hadley, C. H. 
Alexander, F. M. Dorman, Russell Hamilton, C. C. 
Allen, Leon L. Driggers, B. F. Harman, John H. 
Anthony, M. V. Dye, H. W. Harman, S. W. 
Badertscher, A. Edison Eastman, P. M. Hartzell, Albert B. 
Bailey, Harold L. Farley, A. Headlee, T. J. 
Barrett, J. P. Felt, E. P. Heal, Ralph, E. 
Beckwith, C. S. Felton, Herman L. Heming, E. W. 
Birdsall, R. W. Field, E. A. Henninger, A. H. 
Blauvelt, W. E. Filmer, R. S. Horsfall, J. L. 
Bobb, M. L. Fox, Hen Irvine, Wm. G. 
Boyce, A. M. Fremed, N. L. Jefferson, R. N. 
Buchholz, A. B. French, G. T. Jobbins, D. M. 
Burdette, R. C. Frost, S. W. Johnson, J. Peter 
Burgess, E. D. Garman, Phili Johnson, V. A. 
Campbell, F. L. Gemmell, L. G. Jones, M. P. 
Chapman, P. J. Ginsburg, J. M. Joubert, G. J. 
Clement, R. L. Glasgow, Hugh Kelsheimer, E. 
Claassen, P. W. Glasgow, Robert D. Kensler, D. L. 
Collins, C. W. Gould, A. King, J. L. 

Cory, Ernest N. Granett, Philip Kishuk, Max 
Dietz, Harry F. Guy, H. G. Kops, W. deB. 
Dirks, C. O. Guyton, T. L. Langford, Geo. S. 
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Long, G. W. 
MacCreary, Donald 
McIntyre, H. L. 
MacLeod, G. F. 
Maughan, F. B. 
Maxwell, K. E. 
Menusan, H. 
Metzger, F. W. 
Middleton, William 
Moore, Warren 
Moore, William 
Murphy, D. F. 
Nelson, F. C. 
Noble, Harold 
Parrott, P. J. 
Pearson, A. M. 
Pepper, B. B. 


Phillips, E. F. 
Plumb, G. H. 
Porter, B. A. 
Pyenson, Louis 
Readio, P. A. 
Regan, W. S. 
Ressler, I. L. 


Richardson, H. H. 


Roark, R. C. 
Sameth, J. Edwin 
Sanders, J. G. 
Schoene, W. J. 
Sherman, R. W. 
Simpson, G. W. 
Smith, Floyd F. 
Smith, L. B. 
Soraci, F. A. 


TURNER: MEXICAN BEAN BEETLE INJURY 


Stearns, L. A. 
Thomas, Wm. 
Thompson, B. T. 
Thompson, F. M., Jr. 
Tischler, Nathaniel 
Turner, Neel 

Van Buren, B. D. 
Vanoll, A. F. 
Wade, Jos. S. 
Weber, Albert L. 
Weed, Alfred 
Weiss, Harry B. 
Wholey, M. S. 
Wilcoxon, Frank 
Wood, Henry J. 
Worthley, L. H. 
Zappe, M. P. 


Peterson, P. D. 
H. B. Weiss, Sec’y-Treas. 


EFFECT OF MEXICAN BEAN BEETLE INJURY ON CROP 
YIELD 


By NEELY TuRNER, New Haven, Connecticut 


During the course of investigations of the relation of cultural prac- 
tices to control of the Mexican bean beetle (Epilachna corrupta Muls.), 
some information on the effect of bean beetle injury on yield of beans 
has been obtained. In 1933 a preliminary report' was made on the rela- 
tion of spacing of plants to bean beetle injury. This work was continued 
on two plantings in 1933 and one planting in 1934, making a total of 
four crops in three years. 

RELATION OF SPACING OF PLANTs TO BEAN BEETLE [NyuRY.—Bountiful 
beans were planted 2, 4, 6 and 8 inches apart in 10-foot rows. Six rows 
were used in a plot, and the plots were arranged in a Latin square. Three 
rows of each plot were sprayed twice before the pods formed, using 
magnesium arsenate at the rate of three pounds to 100 gallons of water, 
plus two pounds of casein-lime mixture. In all cases the plantings were 
made so that the crop would be attacked by the maximum number of 
bean beetles. Two plantings were made for the first generation and two 
for second generation beetles. Bean beetles were very abundant in 1932 
and less abundant in 1933 and 1934. In all three years, however, serious 
injury resulted from bean beetle attacks. 

A summary of the results of these experiments is given in Table 1. 
The results show that the percentage of reduction in yield due to beetle 
injury declined as the spacing between plants was increased. The rate 
of reduction in yield from the eight-inch spacing was only half as much 
as the rate of reduction in yield of the two-inch spacing. The decrease in 
yield was due partly to reduction in number of pods and partly to reduc- 


‘Turner, N., and Friend, R. B. Cultural Practices in Relation to Mexican Bean 
Beetle Control. Jour. Econ. Ent. 26: 115-123. 1933. 
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tion in size of pods. In the case of the two-inch spacing, most of the re- 
duction was due to a decrease in the number of, pods; on the eight-inch 
plots only half of the yield reduction was caused by reduction in number 


of pods. 


TasLe 1. SumMARY oF YIELD oF Strinc BeEans—Four Crops 


Yield Per cent reduc- Number Per cent reduc- 
tion in yield pod tion in pods 


19.6 
12.3 
9.0 
6.1 


22.6 
16.2 
11.2 
11.3 


Sinches... 

Table 2 gives a summary of the number of egg-masses present on the 
plots. These figures include counts made on one row in each of two plots 
on each crop of beans. The number of egg-masses on 100 plants declined 
steadily as the spacing between plants increased. 


Tasie 2. SumMary oF Ecc-mass Counts 


Spacing Total number egg-masses Number egg-masses on 100 plants 
26 18.0 
15 13.4 


In addition to the reduction in yield, the bean beetles damaged bean 
pods severely. Each time the pods were picked representative samples 
were examined for feeding injury. The injured pods were classified as 
unfit for market or marketable, according to the amount of feeding and 
the position of the feeding scars. Table 3 gives a summary of the counts 
of injured pods. These figures show a substantial increase in percentage 
of uninjured pods as the spacing was increased. There was also an increase 
in the percentage of marketable pods, but this increase was not large. 
However, it will be noted that more than half of the marketable pods 
from the two-inch spacing were injured. Such a large percentage of in- 
jured pods reduces the value of the beans very much. 


Taste 3. SumMARY oF INjwuRY TO Pops 


Pods clean Pods injured Pods injured Total pods 
but marketable marketable 


Spacing Number Percent Number Percent Number Percent Number Percent | 
2 inches. . 542 42 760 58 631 45 1173 90 
4inches.. 687 61 442 39 369 32 1056 93 
6 inches: . 511 64 291 36 235 29 746 93 
8 inches. . 536 71 215 29 192 26 728 97 : 


The total injury to the bean crop is shown in Table 4. In this table 
the percentage of injured pods is calculated on the basis of the expected 
yield rather than the reduced yield. These figures show that the total 
damage to beans planted two inches apart is almost twice as much as the 
damage to beans planted eight inches apart. 


TaBLe 4. Totat Injury TO BEANS 
Per cent reduction in yield Per cent injured pods 


Spocing Trentenent 
2inches... 274.0 25225 
2inches... eck 212.8 20275 
4inches... 242.5 20974 
4inches... eck 202.9 18389 
6inches... 202.5 17268 
6inches... eck 179.7 15705 
8 inches Sprayed 182.9 14649 
| 
1 
f 
11.2 30.2 38.0 1 
11.3 25.7 37.0 
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RELATION OF TIME OF PLANTING TO BEAN BEETLE INjuRY.—Bounti- 
ful beans were planted at 10-day intervals from May 1 to July 21 during 
1932 and 1933. Half of these plantings were sprayed with magnesium 
arsenate as necessary and half were left unsprayed. Table 5 gives the 
yield resulting from this test. These figures show that the largest reduc- 
tion in yield was caused by the second generation of the Mexican bean 
beetle attacking beans planted about the first half of July. There is a 
gradual decrease in injury from this peak until the end of the season. 
The first generation injured all beans planted during May, but the in- 
jury decreased in plantings made late in the month. Beans planted dur- 
ing the first half of June showed a minimum amount of injury. 


Taste 5. YreLp or BEANS—DatTe oF PLANTING TESTS 


Yield per plant (ounces) Per cent reduction in yield 
19. 1932 1933 


Date of planting Treatment 
2 sprays 
Check 
2 sprays 
Check 
2 sprays 
Check 


Sess 
| 
w 


nw 


és 


l spray 
Check 


no spray 
Check 

l spray 
Check 

l spray 
Check 

2 sprays... 
Check 

2 sprays 
Check 

1 spray 
Check 


|| 


| 


2 sprays 
Check 


ISISISI lel 


| | |: 
| | 


l spray 
Check 


*Increase due to insecticide injury to beans. 
tReduction not due to beetle injury. 


SumMARY.—The Mexican bean beetle caused a reduction in yield 
varying with the spacing between plants. As the spacing between plants 
was increased, the percentage of reduction decreased. Plants spaced 
eight inches apart had a total injury of 37 per cent, and plants spaced 
two inches apart had a total injury of 67.5 per cent. 

The reduction in yield of pods was due to a reduction in number and 
size of pods. As the spacing increased, the proportion of reduction due 
to decrease in size of pods increased. 

Pods from plants spaced two inches apart were severely injured by 
feeding marks of the Mexican bean beetle. This injury decreased as the 
spacing between plants was increased. 

The Mexican bean beetles deposited fewer eggs on 100 plants as the 
spacing between plants was increased. 

Beans planted during the first half of June showed least damage by the 
bean beetle as compared with plantings made at other times during 
the growing season. The greatest injury occurred on beans planted dur- 
ing the first half of July. 


May 2. 
May 12 
May 21 
| 
— 
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SOME FACTORS INVOLVED IN MEASURING RESULTS OF 
EXPERIMENTS WITH ONION THRIPS 


By G. F. MacLeop and F. B. MauGuan, Ithaca, N. Y. 


Attempts to measure the results of field experiments in controlling 
insect pests are a large and important part of the work of an economic 
entomologist. Unlike laboratory problems where variables can be sub- 
ject to more or less control, field experiments are subject to many com- 
plicating factors beyond the control of the experimenter. Lacking the 
measures for controlling these field variables the most logical step is to 
try and understand them so that measures of results will give due con- 
sideration to these factors. The data from one of a series of experiments 
with onion thrips in Orange County, New York seem to offer an illustra- 
tion of the need for careful interpretation of field results. 


ane 


Buffer rows 
Cueck 


dust 


eoh.-Pyrethrum dust 


Nicotine dust 


+O8N 


Direction of wind 


- Progress of infestation 


Fig. 16.—Experimental plan 


EXPERIMENTAL PRocepURE.—The plan of the experiment to be con- 
sidered is shown in f gure 16. To the south of the field there was a large 
hill and pasture, while level onion fields surrounded the experimental 
area on the east and west. Adjoining the field on the north was a railroad, 
four feet above the onion fields through which it ran. The prevailing 
winds as indicated in figure one were found on the western side of the 
field in midseason and in the south-center of the area toward the end of 
the season. The experimental plots were each four rows wide and five 
hundred and eighty feet long. There were four untreated areas spaced 
equally across the field with the various dust treatments between. The 
order of the treated blocks was changed in each replication. Both yield 
data and counts of thrips were obtained in parallel strips across the field, 
taken at each of the areas indicated by shading in f gure 16. This gave 
fifteen different count stations for each treatment and twenty for the un- 
treated areas. At each station the thrips were counted on five plants with- 
in two days after the second, fourth and fifth applications of insecticides. 
Yields were taken by weighing the onions from all four rows, fifty feet in 
length at each station. 


Sou 
| 
| 
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The experiment was laid out and the data taken in the manner indi- 
cated so as to compensate if possible for such factors as might obviously 
influence the results obtained. Some of the most likely variables involved 
were soil heterogeneity, wind currents, surrounding flora, dust, drift 
effects of one treatment upon the other and the mechanics of planting - 
operations. 

Two measures of the efficiency of the treatments tested have been 
used, namely the number of thrips present after applications of insecti- 
cides and the resultant yields. The grower is most interested in the value 
of any treatment as expressed in terms of yield. To the investigator the 
number of thrips killed seems to be of greater importance. Actually there 
is the tacit belief that killing a sufficient number of thrips will result in 
increased yields. There is a real dearth of numerical data to substantiate 


Check 

Naphtnalene dust 
Naph.-Pyrothrum dust 
Nicotine dust 


Fig. 17.—Plotting yields and degrees of 
infestation, showing variations in in- 
dividual treatments. 


this belief and there is grave danger in the assumption that increased 
kills will always be associated with increased yields. In figure 17 the 
actual increases or decreases in yields above or below the general average 
for all plots have been plotted against the number of thrips on five plants 
thruout the growing season. This has been plotted for each station at 
which data was obtained. From a glance at the figure it is apparent that 
the variations in yields are much greater than the variations in the num- 
bers of thrips. This is true of both treated and untreated areas. Certain 
other factors as well as the number of thrips influenced the deviations in 
yields. In general, however, it is apparent that the majority of the yields 
from the treated blocks fall above the field average while the untreated 
areas lie below this average. A closer examination of the deviations of 
one high check yield with a large number of thrips and two observations 
of treated areas with low yields and low numbers of thrips reveals no 
reasons other than that of soil heterogeneity which would obviously be 
responsible for this departure. In all probability this factor of soil differ- 
ences is the principal cause of wide flucuations in yields and one which 
occurs in all field experiments. It is generally recognized that only by 


| 
© 
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means of numerous replications will a significant average yield be ob- 
tained. This is fully as important in experiments with insects where 
yields are used to measure results as it is in field husbandry experi- 
ments. 

In figure 18 an attempt has been made to plot both the average 
vields and infestations according to their location in the experiment. Al- 
though five observations have been averaged for each point in the figure 
it is apparent that the fluctuations in yields cannot be explained by 
comparable differences in the numbers of thrips per plant. In fact it 
would seem from this figure that decreased numbers of thrips was paral- 
leled by decreased yields except in the case of the untreated plots. On the 
untreated plots where there were one hundred and twenty thrips or more 


Naphthalene dust 
© Naph.-Pyrethrum dust 
@ Hicotine dust 

—-— Bamber of thrips 


—— Yield of onions 


We TH DONO OT 


NORTH 


Fig. 18. —Average yields and infestations 
plotted according to their location in 
the experiment. 


per plant in every case the yields were certainly diminished but in the 
case of the treatments with less than 30 thrips per plant no correspond- 
ing decreases in yields are apparent. This raises the question as to how 
many thrips an onion plant can support without materially affecting the 
size of the bulb produced. To answer this question many seasons of work 
under a variety of conditions would be required. Under the conditions 
of the experiment here reported thirty thrips per plant did not produce 
reductions in yields sufficient to demonstrate above the other factors 
influencing onion yields. 


TABLE 1. Yretps aND Numbers oF INSECTS IN ONION THRIPS EXPERIMENT 
Naphthalene Naphthalene Nicotine dust 


Check Pyrethrum dust 4% 
Average yield (bushels dk ane, Ee 489 599 581 572 
Average number of thrips per plant... .... 152 18 27 35 


Significant difference (yields) 54 bushels. 
Significant difference (thrips) 14 thrips per plant. 


The usual tabular arrangement using the data from the same experi- 
ment is presented in table 1. Considering the yields, all of the treated 
plots produced significantly more bushels of onions per acre than the 
untreated. Intercomparing treatments the yields are essentially the 


Feb., 35] MACLEOD AND MAUGHAN: FACTORS IN ONION THRIPS EXPERIMENTS 153 


same despite an apparent gain of twenty-seven bushels of the naphtha- 
lene and pyrethrum dusted blocks over those treated with four per cent 
nicotine dust. If the summary figures only had been presented, the 
average number of thrips per plant would have appeared to be corre- 
lated with the yields obtained. Actually there was no significant differ- 
ence in numbers of thrips on the plants subjected to the various treat- 
ments. 


FURTHER EXPERIMENTS ON ORGANIC THIOCYANATES 
AS INSECTICIDES 


By Frank WILCOXON and ALBERT HARTZELL 


(Abstract) 


Five closely related organic thiocyanates were synthesized and their insecticidal 
properties compared with that of y-thiocyanopropyl pheny! ether, previously tested. 
Of these compounds one, namely, trimethylene dithiocyanate, was definitely superior 
to the above mentioned ether, while the remainder were distinctly inferior. Tri- 
methylene dithiocyanate was considerably more toxic than its isomer, propylene 
dithiocyanate. Trimethylene dithiocyanate gave satisfactory control in laboratory 
tests on A phis rumicis, the melon aphid (A phts gossypit), the citrus mealy bug (Pseu- 
dococcus cttri), the long-tailed mealy bug (Pseudococcus adonidum), the lesser Euro- 
pean bark beetle (Scolytus multistriatus), the potato flea beetle (Epitrix cucumeris), 
and the red spider mite (Tetranychus telarius). Of 75 species and varieties of plants 
tested with regard to their tolerance to trimethylene dithiocyanate (0.1 per cent) 64 
were tolerant as compared with 59 for y-thiocyanopropyl phenyl ether used at the 
same concentration. 


[Withdrawn for publication elsewhere. 
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SOME MISCONCEPTIONS REGARDING THE EFFECTS OF 
THE COLD OF FEBRUARY 1934 ON THE LARVAE 
OF THE JAPANESE BEETLE, POP/LLIA JAPONICA 
NEWMAN 


By Henry Fox, Division of Japanese and Asiatic Beetle Investigations, Bureau of 
Entomology and Plant rantine, United States Department of Agriculture 


During the exceptionally cold weather which prevailed throughout 
February 1934 in the region generally occupied by the Japanese beetle it 
was but natural that much curiosity should have been aroused as to the 
effects of the unusual cold upon the insect’s survival. While the cold 
weather lasted the opinion obtained wide circulation that the insect, if 
not exterminated, would suffer great reduction in numbers. When subse- 
quent events showed that the cold had been attended with no obvious 
decrease in the beetle population, an explanation, that found repeated 
utterance in the press and was widely adopted by the general public, was 
that the larvae of the beetle had reacted to the cold by burrowing deeper 
into the ground and had thereby escaped exposure to cold sufficiently 
intense to kill them. 

With regard to the possible extermination of the Japanese beetle in a 
winter of unusual severity, it may be said that some plausibility is given 
to such a view by the limited cold resistance of the larvae and by the 
fact that in parts of this country temperatures low enough to be nearly 
or quite 100 per cent fatal to them have been recorded in the ground at 
all depths likely to be tenanted by the larvae. 

On the basis of studies reported by Payne (2, 3, 4, 5),' by Smith and 
Spencer in a manuscript report of experiments in 1922-24, and from 
incidental observations by the writer, the lowest temperature capable of 
being withstood by larvae of the Japanese beetle under natural condi- 
tions is indicated as about + 15°F. (—9.4°C.).2 According to Mail (7), at 
Minneapolis, Minn., a temperature as low as this has been recorded in 


'Numbers in parentheses refer to Literature Cited, p. —. 

*The writer has reviewed the not entirely conclusive evidence on this point in an- 
other paper as yet unpublished. It is true that Payne gives +5° F. as the limiting 
survival temperature for Japanese larvae, but this was under experimental con- 
ditions radically different from those prevailing in nature, where the time of exposure 
(the quantity factor of Payne) to a given low temperature is important in condition- 
ing survival. Although not entirely conclusive on this point and often difficult to 
interpret, owing apparently to an inadequate control of the time factor, the manu- 
script reports of Smith and Spencer indicate +12° F. as the limiting temperature for 
15 minutes’ exposure and +15° F. for one of 3 to 4 hours. Since refrigeration in the 
soil under sub-freezing temperatures is a very gradual process, it obviously follows 
that time of exposure to alk Gopeatunes needs to be given careful consideration in 
estimating the chances of survival. Owing to preoccupation with other studies, the 
present writer has made no critical tests along this line, but in experimental rearings 
of larvae exposed to the air under outdoors conditions an exposure to a minimum 
temperature of +17° F. was followed by 100 per cent mortality. In view of these 
various lines of evidence, inconclusive though they may be individually, it would 
seem justifiable to assume +15° F. as the approximate highest soil temperature, ex- 
posure to which would likely result in a larval mortality approaching 100 per cent 
under natural conditions. 


Feb., °35] FOX: WINTER COLD AND JAPANESE BEETLE 155 


soils, otherwise presumably favorable for Japanese beetle larvae, as far 
down apparently as 12 inches below the surface. This would include all 
depths at which larvae in their usual habitats are likely to occur in 
winter. Hence it seems reasonable to suppose that, under conditions 
capable of reducing the temperature of the soil at the depths occupied by 
the larvae to +15° F. or lower, the contained larvae would either perish 
completely or suffer a very substantial reduction in number. 

Mail’s account shows clearly that the essential condition for enabling 
the temperature of the soil to be lowered to the point mentioned is the 
absence of a covering of snow during a prolonged period of intense cold. 
As is well known, snow serves in winter as a highly efficient insulator in 
holding the temperature of the soil to within a few degrees of the freezing 
point of water, .and, so long as it is present, a covering of snow, even 
when only an inch or two thick, acts to keep the soil temperature well 
above the point at which it would be likely to have a lethal effect on the 
contained insect fauna. Thus, Mail’s records show that at Minneapolis 
in the winter of 1927-28, despite the prevalence of intense cold for in- 
tervals at times of as much as 12 consecutive days, the temperature of 
the soil, even at 2 inches, did not fall below 30° F. while snow was present. 
However, about the middle of January of that year a warm wave 
extending over several days caused the snow to melt and disappear. 
This was succeeded by a protracted period of intense cold extending, 
with only minor interruptions, over an interval of nearly 4 weeks. Dur- 
ing this period the effect of an absence of a snow cover on the progressive 
refrigeration of the soil was most strikingly illustrated, a temperature 
as low as 6.5° F. being observed at 2 inches, 11.5° at 8 inches, and 19° at 
16 inches. From these results it may be inferred that on this occasion a 
temperature as low as 15° F. was reached as deep as 12 inches. 

If the conditions noted by Mail at Minneapolis in the early part of 
1928 had been duplicated in 1934 in the main distribution area of the 
Japanese beetle, it seems reasonably certain that they would have been 
attended with an extensive decrease in the numbers of the insect, if not 
in its extermination. How far the conditions as actually realized fell 
short of producing anything like so drastic an effect is evident when it 
is stated that, with the exception of 2 or 3 days, a heavy blanket of 
snow covered the ground throughout the entire period of subnormal 
temperature. The effect of the presence of this cover was strikingly 
illustrated in the minimum soil temperatures reached during the period 
of most intense cold. Thus, at the Japanese Beetle Laboratory at Moores- 
town, N. J., on the day with the lowest recorded air temperature of the 
winter, —13° F., the lowest temperature reached in the soil at 1 inch was 
only 27.0°; at 3 inches it was 27.5°, and at 6 inches, 29.0°. On this day 
the soil was frozen to a depth of | foot. However, owing to subsequent 
partial melting of the snow and its transitory disappearance from the 
ground where the soil temperatures were read, there were other days 
during the cold wave on which soil temperatures several degrees lower 
than these were recorded. Thus, on the day when the snow had most 
nearly disappeared, the lowest soil temperature of the winter, 22.0° F., 
was recorded at 1 inch, accompanying a minimum air temperature of 8° 
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F. On the same day the soil temperature at 3 inches fell to 24° and at 
6 inches to 27.5°, while freezing extended to approximately 15 inches. 

Although, according to the experimental data of Smith and Spencer, a 
fairly high mortality might be expected in Japanese beetle larvae at 22° 
F., there can be no question that its effect was limited to quite narrow 
areas under field conditions in the winter of 1934, as on the day when the 
lowest soil temperatures were reached only an insignificant proportion 
of the ground was exposed, the snow still covering the greater part, and 
on the following day another heavy fall of snow once more covered the 
entire ground, a condition which persisted until the return of milder 
weather in March. 

In view of the winter conditions thus represented in 1934 at Moores- 
town, and at practically all other points within the main distribution 
area of the Japanese beetle, anything like a substantial reduction of its 
numbers as a result of the cold was scarcely to be expected, and sub- 
sequent field surveys showed that, if any reduction in populations had 
taken place, it was so slight as to be only questionably evident. From the 
records of one series of surveys in the general vicinity of Philadelphia the 
Japanese beetle larval population of the early spring of 1934 is indicated 
as averaging 13 per cent less than that of the late fall of 1933. This is 
nearly equalled, however, by a 12 per cent reduction recorded in the same 
series of surveys between the fall of 1928 and the early spring of 1929. 
Since the winter of 1928-29 was in no way noteworthy for severity, a re- 
duction in the population of 13 per cent can scarcely be accepted as a 
clear index of any exceptional winter mortality. Moreover, a comparison 
of records obtained in other series of field surveys yields even less con- 
clusive evidence for any substantial decrease of population in the winter 
of 1933-34. Thus, certain surveys covering much of the more heavily 
infested portions of the insect’s range indicated in the spring of 1934 a 
general population approximately 5 per cent below that of the preceding 
fall, while in a third group of surveys, limited to pastures in parts of 
Salem and Cumberland Counties, New Jersey, a general average was 
obtained in the spring which seemed to indicate an increase of 4 per cent 
in the population since the preceding fall—an impossibility serving to 
emphasize the high variability in concentration of the larvae under field 
conditions, and implying a high probable error in the averages obtained. 
Accordingly, with an indicated decrease in larval population at most no 
greater than 13 per cent, it may be said that the mortality of the winter 
of 1933-34 was not greater than might be the case in a normal winter. 

When the data on soil populations in the spring of 1934 showed no 
exceptional loss in consequence of the severe winter, the common ex- 
planation was that the cold had caused the larvae to burrow deeper down 
in the soil and this had enabled them to escape exposure to killing tem- 
peratures. The actual fact, verified by field records, is that in the winter 
of 1933-34 the larvae of the Japanese beetle remained throughout at the 
same general depth as in other winters for which records are available. 
Since the larvae are inactive at temperatures lower than 50° F., and in 
their natural habitat become dormant when the temperature of the 
surrounding soil falls below that point, which in the vicinity of Phila- 
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delphia normally happens early in November, it results that no further 
movement on the part of the larvae can occur so long as the temperature 
of the soil remains below 50° F. Hence, no matter how severe the winter 
may later become, the larvae remain in the same position in the soil 
throughout the entire dormant period and move only when the rising 
temperature of the following spring enables them to resume activity. 
They then work their way up to within an inch or two of the surface, 
where they remain during the active feeding season. In the autumn, as 
falling temperatures make the air colder than the ground, the larvae 
again start downward, but by the time most of them have reached from 
2 to 5 inches below the surface, the temperature at those depths falls 
below 50°. The larvae then cease to burrow and pass into the dormant 
condition, which lasts into the early spring of the following year. .- 

From the facts thus far considered it is evident that the reason for 
the failure of the severe cold of February 1934 to effect any substantial 
reduction in the Japanese beetle population is to be found in the fact 
that the temperature in the soil, at the depths occupied by the larvae, did 
not once fall to a point at which any considerable mortality was to be 
expected. There is, accordingly, no need to resort to any explanation 
which postulates a movement of the larvae to greater depths than nor- 
mal to account for their survival. As records at the Japanese Beetle 
Laboratory show, the temperature of the soil at the depths normally 
occupied by the larvae in winter did not at any time in the early part of 
1934 sink to a point at which it would be likely to result in the death of 
more than an insignificant proportion of them. No evidence whatever 
was found to indicate that the larvae had burrowed to greater depths 
than usual to escape the cold. It is true that, owing to the presence of the 
snow and the frozen state of the ground, no actual field surveys were 
conducted during the coldest weather, but, when such surveys were 
renewed in early spring, they revealed the same proportionate depth 
distribution of the dormant larvae that had been recorded in the pre- 
ceding late fall and early winter. 

In the general area to which the writer’s personal investigations on 
Japanese beetle populations have been confined, the beetle’s survival of 
the exceptionally cold February of 1934 in practically undiminished 
numbers may be quite plausibly attributed to the protection afforded by 
the heavy cover of snow, which, with negligible exceptions, was present 
throughout the entire period of subnormal temperatures. This suggested 
the possibility that the absence of a snow cover during all or the greater 
part of that period in any portion of the area occupied by the insect 
might have resulted in reducing its local population to something like 
the vanishing point. A special survey having shown that no part of the 
area of continuous infestation had been free of snow, the inquiry was 
extended to various points outside that area, where isolated occurrences 
of the Japanese beetle had been reported. According to local Weather 
Bureau records such a combination of severe cold with an absence of 
snow prevailed at Binghamton, N. Y., Harrisburg, Bellefonte, and Pitts- 
burgh, Pa., and Columbus, Ohio. 
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Of these localities, however, the only one from which anything like 
clear information was obtained on the status of the Japanese beetle 
following the winter was Harrisburg, Pa. 

Late in April, in line with a suggestion of Dr. J. L. King, of the 
Moorestown laboratory of the Bureau of Entomology and Plant Quaran- 
tine, T. L. Guyton and A. B. Champlain, of the Pennsylvania State 
Bureau of Plant Industry, made a series of test diggings at a point just 
north of Harrisburg, where a strong local colony of the insect was known 
to have existed. The results showed Japanese beetle larvae ranging from 
1 to 50 to the square foot. Although no earlier records of their abundance 
at this point were available upon which to base comparisons, these re- 
sults make it evident that the winter mortality among the larvae could 
not have been very extensive and, of course, fell far short of effecting 
anything approaching extermination. 
TaBLe 1. Comparison OF CritiCAL TEMPERATURE TRENDS AT HARRISBURG, PENNSYLVANIA, IN 
FPesrvuary 1934 WITH THOSE AT MINNEAPOLIS, MINNESOTA, DURING A SNOWLESS PERIOD IN 


THe WINTER OF 1928, wiTH ACCOMPANYING SOIL TEMPERATURES REACHED AT THE 
LATTER PLAce* 


‘ Mean air temperature Soil temperatures, Minneapolis, Minn. 
Days after start of cold period (3-day averages) {readings mostly at 8 a.m. - 
Harrisburg Minneapolis 8° 1 

(degrees F.) (degrees F.) (degrees (degrees FP.) (degrees F.) 


SOREL 33.0 35.0 31.5 32.0 32.4 
25.3 24.8 31.0 31.3 32.0 
23.7 21.7 30.2 31.6 32.5 
24.3 22.3 28.8 32.0 33.2 

en 24.7 28.3 27.5 31.2 32.7 

24.3 24.7 25.8 30.1 32.4 
use 19.2 16.2 24.0 29.2 32.2 

12.7 9.7 23.0 28.4 32.0 
oe 14.0 14.8 19.5 24.4 30.8 
24.7 13.3 17.8 23.0 28.8 
27.0 9.7 16.8 22.0 27.0 
24.0 7.3 13.2 19.4 25.6 
25.2 4.8 10.4 16.6 23.8 
ha 24.3 2.7 8.2 14.0 214 
25.0 1.0 64 11.5 19.0 
22.0 5.2 9.5 13.4 19.0 
24.2 9.3 12.2 15.0 19.0 
< 23.2 13.0 13.4 16.0 20.2 
25.3 19.0 16.2 18.5 22.0 
28.2 25.8 18.5 19.4 22.4 
24.3 28.7 21.6 22.0 24.8 


*Air temperatures based upon records of the local Weather Bureau stations. Soil temperatures a 
proximate, transcribed by inspection from curves by Mail (7 fig. 7. B) and changed from Centigrade 
into Fahrenheit equivalents. 


Since, according to the records of Mail (7), in the absence of a snow 
cover at Minneapolis in 1928 a period of intense cold sufficed to lower the 
temperature of the soil to a point at which it would presumably have 
proven fatal to Japanese beetle larvae, had they been present at the 
time, the question arises how it happened that at Harrisburg in 1934, 
under apparently similar conditions, so little effect in the way of a re- 
duction of the larval population was shown. A comparison of the weather 
data at the two localities for comparable periods, as given in Table 1, 
indicates that the answer is to be found in the circumstance that at 
Harrisburg periods of intense cold were not of sufficiently long duration 
to effect a lowering of the soil temperature to the danger point for the 
larvae. As is evident from the table, at Minneapolis in 1928 it required 7 
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consecutive three-day periods, each with a mean temperature well. be- 
low 20° F., to lower the soil temperature at 2 inches from 26° to 15° F., 
which, in the light of available evidence, has been indicated as the prob- 
able minimum survival temperature for Japanese beetle larvae under 
field conditions. At Harrisburg, in February 1934, there were only 4 
consecutive three-day periods on which mean temperatures remained 
below 20° F., as shown in column 1. At Minneapolis the first 4 consecu- 
tive periods, with means below the same point, sufficed to lower the soil 
temperature at 2 inches to just below 20° F. As the common average for 
all four of these periods was 13.2° F. at Minneapolis and 13.7° F. at 
Harrisburg, and, since at the latter place the daily temperature through- 
out the remainder of the month averaged in general above 20° F., it 
seems likely that the lowest soil temperature at 2 inches reached in 1934 
at Harrisburg could not have fallen much, if at all, below 20° F. Further- 
more, as only an insignificant proportion of the larvae winter within 2 
inches of the surface, the bulk being from 3 to 5 inches below it, it may 
be concluded that the lowest temperature to which most of them were 
exposed at Harrisburg could not have been much below 21° F., which is 
well above the danger point. 

SumMaARY.—Opinions widely circulated in the public press as to the 
effects of the exceptionally severe winter of 1934 on the survival of the 
Japanese beetle are considered from the point of view of factual evidence. 
While there is some basis for the view that severe winters are likely to 
result in heavy larval mortality or possibly even extermination of the 
Japanese beetle, the conditions prevailing in February 1934, in localities 
occupied by the insect, were not sufficiently extreme to lower the tem- 
perature of the soil, at the depths normally occupied by the larvae, to 
the lethal temperature of approximately + 15° F. In the region where the 
Japanese beetle is of general occurrence, a heavy blanket of snow through- 
out practically the entire period of exceptional cold served to keep the 
temperature of the soil well above the lethal point, while in places, like 
Harrisburg, Pa., where local colonies of the insect are represented, the 
absence of snow during the same period was not attended with unusually 
heavy mortality owing to the fact that the cold, while at times severe, 
was too frequently interrupted by intervals of warmer weather to be 
effective in reducing the temperature of the soil to the fatal point. The 
popular explanation that the failure of the severe cold to reduce sensibly 
the beetle population was due to the larvae burrowing deeper in the 
ground than in normal winters is shown to be contrary to reliable knowl- 
edge of their habits. 
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AN IMPROVED METHOD FOR THE DETERMINATION OF 
CATTLE FLY SPRAY REPELLENCE 


By ALLEN M. Pearson, Research Fellow in Entomology, Delaware Agricultural 
Experiment Station, Newark, Delaware 


Fly repellence is the primary requisite for any cattle fly spray. The 
determination of this property for various spray formulae has been the 
object of work by Cleveland (1926), Haseman (1927) and Freeborn and 
Regan (1932). No practical laboratory method has been given in the 
literature. Consequently, field tests are still the most reliable means for 
determining cattle fly spray repellence. In conducting such tests, Pear- 
son, Wilson and Richardson (1933) pointed out the advisability of mak- 
ing close observations on individually staked cows of previously deter- 
mined fly susceptibility. Apparently, none of the workers just mentioned 
made allowance for variation in the normal fly susceptibility of indivi- 
dual cows. Later, Freeborn, et al., (1934) again reported the results of 
repellency studies and again gave no indication of having considered 
the individual fly susceptibility of the test animals. Nelson (1934) states 
that this factor was considered in his repellence tests, but does not say 
how it was determined. 

During the summer of 1934, the author was actively engaged in fur- 
ther repellence studies, while located in Delaware. The “‘close observa- 
tion’’ method given by Pearson, Wilson, and Richardson, and a modifica- 
tion of it, were used. 

The most satisfactory procedure discovered consists of hourly observa- 
tions for eight consecutive days on cows staked individually. On the day 
preceding a series of tests, all of the test cows are thoroly washed. The 
first four days constitute a preliminary period, during which all of the 
cows are sprayed with a base oil alone at 6:00 A. M. daily, and hourly 
fly counts are made from 7:00 A. M. to 4:00 P. M. From the results of 
these fly counts the cows are then placed in groups of five each, on a 
basis of their individual fly susceptibility. The average number of flies 
per cow per count for each group should not vary more than about two. 
During the following four days, the cows are sprayed daily at 6:00 A. M. 
with the same base oil, in which has been incorporated the repellent 
ingredient or ingredients under test. Fly counts are made as before. The 
preliminary period of four days gave more consistent results than one of 
shorter duration, but a longer period was not necessary in order to ob- 
tain reproducible results. 

By this method, various materials may be tested for relative repellence 
without the necessity of allowing for the repellence of the base oil, since 
it is used thruout an entire series. With the older method, where no spray 
was applied during the preliminary period, it was assumed that the 
base oil would show equal repellent efficiency for all cows. It has been 
found that this is not the case, and that the use of base oil, during the 
preliminary period, greatly increases consistency in results. Table 1 shows 
a comparison of the fly counts obtained with no spray and with base oil, 
during the preliminary period. The base oil reduces the range in the fly 
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counts, as might be expected, but it shows much greater efficiency for 
cows with a high fly population than for those with a low average fly 
count. 


TasBLe 1. Summary oF Fry Counts DurING PRELIMINARY PERIODS 


Average number of flies cow 
Minimum Mean -“ Maxi 


From Table 1 it may be seen that the highest individuals among the 
unsprayed cows showed an average fly population approximately five 
times greater than the average for the lowest individuals. This variation 
in susceptibility to fly attack cannot be accounted for by any specific 
physical criterion. An unsuccessful attempt was made to correlate fly 
susceptibility with such factors as age, color, size, and period of lacta- 
tion. Certain correlations would seem to be apparent in one series of 
tests, but another series would be contradictory. It is apparent that 
reliable repellence tests cannot be made with cows unless their individual 
susceptibility to fly attack has first been accurately established. In the 
determination of this characteristic of cows, there appears to be no sub- 
stitute for making actual fly counts. 

Aside from the other benefits of using base oil during the preliminary 
counts, it tends to homogenize the fly population by practically eliminat- 
ing the horn fly, Haematobia irritans (Linn.) from consideration. This 
insect is much more easily repelled from cows than is the house fly or 
stable fly. It is sporadic in its attacks and cannot generally be depended 
upon for testing purposes thruout an entire fly season. 
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Series Number of cows Spray materiai 
p I 15 No spray 22.4 55.8 118.7 
II 15 No spray 18.3 46.5 106.5 
- lll 20 No spray 21.0 43.9 111.9 
1 IV 15 Base oil 15.9 26.1 47.3 
Vv 15 Base oil 18.4 27.5 33.4 
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FURTHER EXPERIMENTS WITH FIXED NICOTINE COM- 
POUNDS IN CODLING MOTH CONTROL' 


By Byriey F. Driccers, Associate Entomologist, and B. B. Pepper, Research 
Assistant, New Jersey Agricultural Experiment Station 


During the season of 1933 the writers carried on experiments in cod- 
ling moth control in the two-brooded codling moth area at Glassboro, 
New Jersey. In these experiments lead and calcium arsenates, with and 
without oil, nicotine tannate with and without bentonite sulfur, and 
nicotine sulfate with bentonite and soap, were tested. The usual bio- 
logical data were secured in these tests and, in addition, chemical data 
to determine the amount of nicotine on the foliage was secured on the 
blocks sprayed with the nicotine compounds. The results from these 
experiments, published in two papers in the Journal of Economic Ento- 
mology’, showed: (1) that the fixed nicotine compounds as a group 
produced more clean fruit than any of the arsenical combinations; (2) 
that bentonite sulfur added to nicotine tannate controlled codling moth 
better than nicotine tannate alone; (3) that more nicotine was retained 
on the foliage, and for a longer period of time, when bentonite sulfur 
was used with nicotine tannate or nicotine sulfate, than was retained 
when nicotine tannate was used alone or when nicotine sulfate was used 
with bentonite. 


DESCRIPTION OF PLOTS AND TREATMENTS 


The experimental plots in 1934 were located in the same orchard and 
on the same variety (Staymans) which was used in the 1933 tests. A 
block of Winesaps adjoining the Staymans was used to lay out a second 
series of plots. The history of the orchard and the two varieties selected 
for the plots shows that for several years previous to 1934 practically 
nothing but cider apples were harvested due principally to codling moth 
injury. The codling moth larval population on the Staymans in the early 
spring of 1933 averaged approximately 175 per tree. The intensive 
spraying program followed in the plots in 1933 reduced the population 
in this part of the orchard to an average of 30 larvae per tree in the 
spring of 1934. No population studies were made in the Winesaps either 
year but the spray treatment this block received previous to 1934 
indicated that the larval population was considerably higher in this 
variety than in the Staymans. 

A study of the buds on the two varieties in the winter indicated there 
would be a light and spotty set on the Staymans and a fair set on the 
Winesaps. This prediction was borne out in the summer of 1934. Dupli- 
cate sets of plots were run, one in the Winesaps and one in the Stay- 
mans, thus giving a test of each material under two sets of conditions. 
Twelve plots were laid out in the Staymans, each plot consisting of a 
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square four trees wide and four trees deep. The twelve plots in the 
Winesaps were four trees wide and three trees deep. 

The spray experiments in 1934 were confined to the further testing 
of the fixed nicotine compounds found promising in 1933, and the testing 
of several new nicotine combinations developed by the Tobacco By- 
Products and Chemical Corporation and found promising by them in 
biological and chemical laboratory tests. Standard lead arsenate and 
lead arsenate plus summer oil were included in the tests and served as 
a basis of comparison. All of the plots received the delayed dormant 
spray of oil and cresylic acid for aphis, red mite and scale and two pre- 
blossom sprays of liquid lime sulfur. All of the plots were sprayed with 
lime sulfur and lead arsenate at the calyx application. Beginning 7 days 
after the calyx application the plots began receiving the different ma- 
terials for codling moth control. Additional cover sprays were applied at 
approximately ten day intervals through the active periods of first and 
second brood larvae. All blocks received a fungicide up to and including 
the second cover spray following the calyx. The details of the plot treat- 
ments in the codling moth cover sprays are set forth in Table 1. 


TABLE 1. Spray MATERIALS Usep For CopLinc Motu Controt ON WINESAP AND STAYMAN 
Apptes at GLASSBORO; WINESAP PLoTs CONTAINED 12 TREES AND STAYMAN PLorts 16 
Trees; ALL Plots Recetvep 4 Cover Sprays First Broop anp 5 SEconp Broop* 


Materials and amounts in 100 gallons 


Block 
Second brood 


No. First brood 


“Black Leaf 50” 1 vol. (0.8 lb.), gall tan- 
nin 3 vol., bentonite sulfur 6 Ib: 
“Black Leaf 50” 0.8 Ib., owdered gall tan- 
nin 2 lbs., bentonite 4. 31 

Lead arsenate 3 Ibs., fluxit Ms Ib. 1 spray; lead 
arsenate 2 Ibs., Orthol-K oil 3 qts., fluxit 'y 
lb. 3 sprays. 

“Black Leaf 50° 0.8 Ib., chestnut tannin 2} 
Ibs., bentanite 4} Ibs. 

“Black Leaf 155"’ 5 Ibs. 

Lead arsenate 3 lbs., dry skim milk } Ib. 


“Black Leaf 155 BX"’ 5 Ibs. 
“Black Leaf 155 BX-2" 5 Ibs. 


Lead arsenate 3 Ibs., milk } Ib., bentonite sul- 
fur 6 Ibs., “Black Leaf 40” pt. 3 sprays; 1 
spray same without “Black Leaf 40". 
— heat 40” 1 Ib., bentonite sulfur 6 Ibs., 

1 
“Blac Leaf 40" 1 Ib., bentonite sulfur 6 Ibs., 
— 1} oz. 2 sprays; “Black Leaf 155 BX” 


ra 

Leaf 50” vol. (0.4 Ib.), gall tan- 
nin 1} vol., bentonite sulfur 6 lb 

*Spray dates, Ist brood, May 22, ‘tune 112.3 


1; 2nd brood, July 9, 19, < 


Same as Ist brood except last spray bentonite 
sulfur omitted. 

Same as Ist brood except last spray the ben- 
tonite was omitted. 

Lead arsenate 2 Ibs., Orthol-K 3 qts., fluxit 4 
lb. 1 spray; lead arsenate 4 lbs., lime 8 Ibs., 
fluxit '9 Ib. 4 sprays. 

Same as Ist brood except last spray bentonite 
omitted. 

“Black Leaf 155"" 5 Ibs. 

hon arsenate 4 lbs., lime 8 Ibs., dry skim milk 


‘Black Leaf 155 BX” 
Winesaps: “Black Leat 0.8 lb., bentonite 
sulfur 6 Ibs., soap 1 Ib. 
Staymans: “Black Leaf 40" 1 pt., bentonite 
sulfur 6 lbs., milk } Ib. 
Lead arsenate 4 !bs., lime 8 Ibs., milk } Ib. 


Same as Ist brood except bentonite sulfur 
omitted last spray. 
“Black Leaf 155” 5 lbs., CuSO, 1} oz. 


Same as Ist brood except bentonite sulfur 
omitted in last spray 
10, 23. 


Metuo s UsED To DETERMINE RESULTS 


The procedure followed to determine the relative efficiency of the 
spray treatments is as follows. Before first brood larvae begen leaving 
the fruit, three trees were selected at or near the center of each block. 
These trees were scraped and banded with burlap and the larvae collected 
once a week until harvest. The remaining trees in each block were 
scraped and banded with chemically treated bands. At the end of first 
brood 400 apples were examined on each of the three “‘count”’ trees in each 
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block. The 400 apples were selected at random, 100 from the lower 
third of the tree, 100 from the top and 200 from the center. No differen- 
tiation between “stung” and ‘“‘wormy”’ fruit was made in these first 
brood counts. However, since the writers examined all of the blocks 
within a period of three or four days, it was possible to estimate the 
relative amounts of “‘deep entry’’ observed in the different blocks. This 
was done and the blocks scored as “very heavy’’, ‘““‘heavy’’, ‘“‘medium” 
or “‘light’’ depending on the amount of “wormy”’ fruit observed. Be- 
ginning the first of July, and continuing at weekly intervals to harvest, 
the writers collected all dropped fruit from the ‘‘count”’ trees and scored 
them as “‘stung”’, “‘wormy”’ or “clean”. At harvest all the fruit on the 
“count” trees were examined and scored in a similar manner. 

Another method employed to determine the relative efficiency of the 
nicotine sprays in maintaining a poison coating was to analyze samples 
of fruit and foliage. The fruit samples were taken from the Winesap 
Blocks and the foliage samples from the Stayman biocks. The method 
and apparatus used to sample the foliage has been described in a pre- 
vious paper*. The fruit samples were collected at random from several 
trees in each plot. Early in the season when the fruit was small forty 
apples constituted a sample. As the apples increased in size the number 
ina sample was reduced progressively until the last samples contained 
15 apples. The foliage and apple samples were collected immediately 
before and immediately after each spray was applied. Since the intervals 
between sprays were approximately 10 days the samples collected be- 
fore spraying showed the amount of nicotine left at the end of that 
period of weathering. The samples taken immediately after spraying 
served to show the amount of nicotine established on the fruit and 
foliage by the different sprays. In the case of the foliage the sampling 
was continued 12 and 22 days after the last spray was applied. 

All of the fruit and foliage samples were taken by the junior writer. 
The samples were shipped to the Tobacco By-Products and Chemical 
Corporation who cooperated in the work by analyzing the samples for 
nicotine. 


PRESENTATION OF RESULTS 


During the first week in July, after most of the first brood larval ac- 
tivity had ceased and second brood had not started, the writers made 
counts in all blocks as previously described. These data are set forth 
in Table 2. 

The data in Table 2 show that at the end of first brood blocks 1 
(nicotine tannate and bentonite sulfur), 3 (oil and lead arsenate) and 10 
(nicotine sulfate and bentonite sulfur) came through with the least 
injured fruit. Observations indicated that the ‘‘wormy”’ fruit on these 
blocks ranged from light to medium. Blocks 5, 7, 8, 11 and 12, repre- 
senting the series of ““155’’ compounds and the reduced charge of nico- 
tine tannate, had the most “‘stung’’ and ‘“‘wormy”’ fruit. It appeared at 
the time the sprays were going on that there was too much spread and 
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run off of the ‘‘155’’ compounds. In the case of block 12 it appeared that 
not enough nicotine was present during first brood to prevent a con- 
siderable number of larvae getting through to maturity. It was quite - 
evident that roughly half of the blocks were failing to stop larval entry 
on a par with lead arsenate and that there would be a heavy second 
brood of larvae produced on these and the adjoining blocks. 


TABLE 2. Per cent CoptinGc Mots Inyurep Fruit AND Retative “Deep Entry” at END OF 
First Broop on Blocks AT GLASSBORO 


Per cent fruit injured 
i Treatment! Winesap Stayman 
Nicotine tannate +bentonite sulfur 
Nicotine tannate +bentonite 
Oil +lead arsenate 
Nicotine ae. +bentonite 


40" 
“Black Leaf 40"' +bentonite sulfur 

“Black Leaf 155 BX-2" 

4 charge nicotine tannate +bentonite sulfur 


1For complete details of treatment see Table 1. 


SSeS 


3. Per cent CLEAN AND CopLinG Motu InyurED AppLes ON EXPERIMENTAL BLOCKS OF 
WINESAPS AT GLASSBORO 


Block Per cent a: ve injured: Per cent 
Treatment! Stung ormy Total clean apples 
400 
41.9 
49.3 
47.6 


Nicotine tannate +bentonite sulfur 20.2 
Nicotine tannate +bentonite 20.3 
Oil +lead arsenate 2,256 74 
Nicotine tannate +bentonite? 73% 

“Black Leaf 155 
Lead arsenate ae 

‘Black Leaf 155 
“Black Leaf 155 BX-2""* 
“Black Leaf 40" +bentonite sulfur 
“Black Leaf +CuSO, 
} charge nicotine tannate +bentonite sulfur... . 
'For complete details of treatment see Table 1. 
*Chestnut tannin used on this block. 
®This block sprayed with bentonite sulfur, “‘Black Leaf 50" 2nd brood. 


BEES SES 


No. 
2 
3 
4 
5 
6 
8 
9 
0 
1 
2 


TABLE 4. PER CENT CLEAN AND CoptinG Mora INjJuRED APPLES ON EXPERIMENTAL BLOCKS OF 
STAYMANS AT GLASSBORO 


Block Total Percent a inj : Per cent 
No. Treatment! apples Stung 
1 Nicotine tannate +bentonite sulfur . 24.3 
2 Nicotine tannate +bentonite 30, 
3 Oil +lead arsenate 
Nicotine tannate +bentonite* 
“Black Leaf 155 
6 Lead arsenate +milk 
“Black Leaf 155 
“Black Leaf 155 BX-2""* 2 
Lead arsenate +bentonite sulfur +“‘Black Leaf 
40" +milk 
“Black Leaf 40" +bentonite sulfur. .......... 
“Black Leaf 155°" +CuSO 
12 4 charge nicotine tannate +bentonite sulfur... . 
'For complete details of treatments see Table 1. 
*Chestnut tannin was used on this block. - 
*This block sprayed with bentonite sulfur +“‘Black Leaf 40" +milk on 2nd brood. 


The fruit on the ‘‘count”’ trees in all of the blocks was harvested in 
October. Tables 3 and 4 set forth for the Winesaps and Staymans the 
total apples harvested, the percentage of ‘‘stung’’, “‘wormy”’ and ‘“‘total 


m 


Slike 
BBS 


Bl Deep entry 
’ No Winesap Stayman 
Light Medium 
Medium Medium 
: Medium Medium 
Medium - Medium 
Very heavy Heavy 
) 9 Lead arsenate +bentonite sulfur+“Black Leaf 
19.8 Light Light 
l 10 21.7 ~— Light Light 
11 ae: 33.9 Medium Heavy 
12 awe 50.8 Medium Heavy 
J 
> 
l 
) 
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injury’’ by codling moth, and the percentage clean fruit, including 
picked and dropped fruit. 

A study of Tables 3 and 4 will show that second brood injury in- 
creased over first brood injury in all blocks from three to six times which 
bears out the prediction made at end of first brood concerning increase in 
injury by second brood. The best blocks from the standpoint of clean 
fruit were 10 (nicotine sulfate and bentonite sulfur) and 3 (oil and lead 
arsenate). If we examine the percentage of wormy fruit we find that 
those blocks sprayed with lead arsenate (3, 6, and 9) were the most effec- 
tive in stopping the larvae followed closely by nicotine sulfate and ben- 
tonite sulfur and then the nicotine tannate blocks carrying bentonite or 
bentonite sulfur. The highest percentages of wormy fruit occurred in the 
group of ‘‘155’’ compounds and the block sprayed with a half charge of 
nicotine tannate plus bentonite sulfur. 

Table 5, which sets forth the larval catch on three trees in each block 
for the season, in general, supplements the data in Tables 3 and 4. 

Taste 5. Numper or CauGnut BaNps ON 3 TREES IN WINESAP AND STAYMAN 

BLocks at GLASSBORO 
Number larvae during season 
Treatment! Winesap Stayman 
Nicotine tannate +bentonite sulfur ‘ 186 
Nicotine tannate +bentonite 
Oil +lead arsenate 


Nicotine tannate +bentonite* 
“Black Leaf 155 


“Black Leaf 155 
“Black Leaf 155 BX-2'" 
9 Lead arsenate +bentonite sulfur +“ Black Leaf 40" +milk. . 
“Black Leaf 40°’ +bentonite sulfur 
“Black Leaf 155°'+CuS0O,.. . 
} charge nicotine tannate +bentonite sulfur. . 
'For complete details of treatments see Table 1. 
*Chestnut tannin was used on this block. 
’Winesaps were open ed with “Black Leaf 50"’ +bentonite sulfur 2nd brood. Staymans were sprayed 
with “Black Leaf 40" ntonite sulfur +milk on 2nd brood. 


Tables 6 and 7 set forth the amount of nicotine found on apple foliage 
and fruit during the season. The last two columns in each table show the 
averages for the season of the amount of nicotine found before spraying 
and immediately after spraying. 

An examination of the data in Tables 6 and 7 will show that these 
blocks sprayed with nicotine tannate and bentonite sulfur, or bentonite, 
had more nicotine on the fruit and foliage before and after spraying than 
any of the other blocks. Block 10, sprayed with nicotine sulfate, bentonite 
sulfur and soap, was next to the nicotine tannate-bentonite blocks in 
respect to the amount of nicotine present. Blocks 5, 7, 8 and 11, when 
sprayed with their respective ‘155’’ compounds, showed less nicotine 
present after spraying than the above mentioned blocks and the nicotine 
that did remain after spraying practically disappeared during the inter- 
vals between sprays. Block 8, on which the use of “155 BX-2”’ was dis- 
continued at the end of first brood, showed an increased deposit and re- 
tention of nicotine during second brood when bentonite sulfur and nico- 
tine was used. The data in Tables 6 and 7 prove what was suspected, that 
failure to control the codling moth with the materials applied to blocks 5, 
7, 8 and 11 was due to an insufficient deposit and retention of nicotine on 
these blocks. 
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Taste 7. AMount oF Nicotine in Moms. (0.00 OmiTTED) ON A SQUARE CENTIMETER OF APPLE 
Surface Sprayep wita Dirrerent Nicotine Compounps, SAMPLES TAKEN IMMEDIATELY 
Berore (B) anp AFTer (A) THE SPRAY APPLIED ON A GIVEN DaTE 
A 
30th 1 


3d! y- Spray- 


Treatment Ist Ith 2ist 
BAB 


ABABABABAB 


Nicotine tannate +benton- 
ite sulfur -20 .19 .41 .15 .31 .21 .54 .32 .49 .29 .63 .35 .51 .23 


-20 .19 .63 .18 .77 .15 .52 .30 .43 .06 .58 .45 .31 .18 


ing 

44 

49 

29.15.45 .11 38.14. 43.23 50.21.45.22.51.13 43 

-17 .06 .25 .08 .24 .00 25 .09 .09 .25 .14 .29 .10 24 

k E -13 .09 .12 .07 -16 -19 £00.19 .03 19 04:21:11 AT 
ite sulfur +soap 19 .05 .15 .01 .14 .00 .22 .06 .22 .11 .28 .13 .16 .10 19 
29 

25 

31 


“Black ~ bentonite 
sulfur + -20 .15 .35 .09 .36 .10 .27 .14 .30 .12 .30 .25 .26 .12 
“Black Leaf 1 155" +CuS0O,. -46 .09 .22 .04 .26 .01 .20 .07 .22 .22 .26 .08 .15 .08 


4 charge nicotine tannate + 
bentonite sulfur 02 .06 .22 .12 .21 .16 .38 .20 .32 .25 .72. 34 .32 .23 


*Includes sample taken at harvest. 


It is interesting to note that both the fruit and foliage analyses for 
block 12 show a build-up of nicotine through the season so that at the end 
of the season this block had nicotine present on a par with blocks 1, 2, 4 
and 10. This build-up apparently did not take place in time to prevent 
heavy codling moth damage on this block. However, the results on this 
block suggest the possibility of establishing the necessary concentration 
of nicotine on the fruit and foliage and then maintaining this concentra- 
tion with weaker applications. 


TaNK MIxED VERSUS PROCESSED MATERIALS 


Since the “Black Leaf 155’’ compounds were not very effective in 
preventing larval entrance and since the foliage showed very little visible 
residue, it was believed that the materials were being washed off the foli- 
age by rain and dew. The foliage and fruit analysis showed that the nico- 
tine was not remaining on the foliage for a period of ten days. The analy- 
sis also showed that there was not a build-up of nicotine on the blocks 
treated with the “Black Leaf 155’’ compounds to the same extent as on 
the blocks treated with the tank mixed materials or the bentonite-sulfur 
mixtures. It was also believed that the ‘Black Leaf 155’’ compounds 
contained too much spreader, which caused a heavy run-off of the spray. 
It appeared also that in the processing of the ‘Black Leaf 155”’ the phy- 
sical properties of the bentonite were changed so that it was less adhesive. 

The Tobacco By-Products and Chemical Corporation furnished a sam- 
ple of ‘‘Black Leaf 155” which contained no spreader. This company also 
furnished a sample of bentonite, the same grade as used in the “Black 
Leaf 155’. 

Two blocks of five trees each were laid out. These trees had no fruit 
and consequently had not been sprayed since the pre-blossom sprays. 
The purpose of the experiment on these blocks was to determine the 
amount of nicotine remaining on the foliage sprayed with the tank mixed 
bentonite-nicotine compared to the processed bentonite-nicotine. The 
ingredients used on the two blocks were the same and the amounts were 
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equal, namely, 5 pounds bentonite, 1 pound ‘Black Leaf 40” and 1 
pound S.A.S. soap. 

The results of this experiment are set forth in Table 8. The method and 
time of sampling are similar to that of the large experimental blocks 
described above. 


TaBLe 8. AMOUNT OF NICOTINE IN MGMS. ON A 
PROCESSED AND TANK MIXED 


UARE Foot oF AppLeE FOLIAGE SPRAYED WITH 
ATERIALS LATE IN THE SEASON 


ugus vi 
Block 10th 23d 4th 10 20 
No. Treatment B A B A B A B A_ days days fore After 
after after 


X Factory mixed “Black Leaf 40°’ 
and bentonite+soap added 
6.28 0.46 3.24 0.00 3.12 3.04 6.30 0.24 2.58 


eee 5.90 2.66 4.42 4.86 6.20 4.94 11.88 6.82 5.06 


1.26 4.72 
4.87 7.10 


Table 8 clearly shows that more nicotine remained on the foliage 
sprayed with the tank mixed bentonite-nicotine than with processed ben- 
tonite-nicotine. Approximately four times as much nicotine was found on 
foliage sprayed with the tank mixed materials as compared to the foliage 
sprayed with the processed materials; the samples being taken approxi- 
mately ten days after the spray applications as shown in the table under 
the column “before spraying’’. It was observed by the writers that the 
processed material spray had a granular texture while the tank mixed 
spray was flocculent and had a gelatinous texture. 

The data set forth in Table 8 indicate the possibility of a codling moth 
spray of tank mixed bentonite-nicotine to replace the bentonite-sulfur 
and nicotine after the need of sulfur for disease control is passed in order 
to eliminate sulfur injury to the fruit and foliage. 


INJURY 


During the first week in October, members of the Horticultural De- 
partment made a study of the foliage injury on several of the experimen- 
tal blocks at Glassboro. The method followed was to select a representa- 
tive tree in each block and from this tree three branches were selected. 
The total leaves present during the season on the 1932, 1933, and 1934 
growth was determined by counting the leaf scars and the leaves remain- 
ing. From these figures the percentage defoliation was determined. The 
leaves present at the time the study was made were scored as “not 
burned’’, “‘tip burned”’, “slightly burned’’ and “severely burned”’. In 
Staymans the following blocks were studied: Check', nicotine tannate 
and bentonite sulfur (block 1) ; nicotine sulfate, bentonite sulfur and soap 
(block 10); lead arsenate and summer oil (block 3) and standard lead ar- 
senate (block 6). In the Winesaps, foliage injury was studied on blocks 9 
(standard lead arsenate with bentonite sulfur and nicotine at peak of 
first brood) and 10 (nicotine sulfate, bentonite sulfur and soap). The 
data obtained from this study are set forth in Table 9. 

‘This block was sprayed with commercial lime sulfur at the prepink and pink ap- 


plications and at the calyx spray with lime sulfur and lead arsenate. No subsequent 
sprays were applied for codling moth control due to failure of these trees to set a crop. 


Y “Black Leaf 40"' +bentonite + 
soap (tank mixec 
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TasLe 9. PercentaGe InyurY ON STAYMAN AND WINESAP SPRAYED WITH DiFFERENT 
MATERIALS FOR CopLING Controt at GLASSBORO, 1934. 
Percen e of leaves that were: 


Block, treatment and season growth Total Missi Not Tip Slight Severe 
leaves “SSINZ burned burned burn 


BS 

Sow 


1934 growth 
1933 growth 
1932 growth 


Total. 
. Nic. Sul. +Bent. Sul. 


1933 growth 
1932 growth 


| 


| 


-~ 
= 
& 


tw 


1934 growth 
1933 growth....... 
1932 growth. .... 


SSS 

& 
bs 


ww 


SE 


1934 growth... 
1933 growth 
1932 growth 


Winesaps 
. Nic. Sul. +Bent. Sul. 
1934 growth 
1933 growth... 
1932 growth 


Total... 
. L. A. +Bent. Sul. + Nic. 
1934 growth 
1933 growth 
1932 growth. . 


The data in Table 9 show that there were more leaves lost on both 
Stayman and Winesap where lead arsenate was used throughout the sea- 
son than were lost where bentonite sulfur and nicotine tannate or nico- 
tine sulfate were used. Furthermore, of the leaves that remained, those 
on the nicotine blocks showed no severe injury, while those on the lead 
arsenate sprayed blocks showed nearly | 3 severely injured. 


SUMMARY AND CONCLUSIONS 


Twelve different combinations of spray materials were tested in the 
two brooded codling moth area at Glassboro. Each spray combination 
was tested on two varieties, Winesap and Stayman. All plots received 4 
cover sprays for first brood during June and 5 during July and August 
for second brood. Nine combinations of fixed nicotine compounds were 
tested in comparison with lead arsenate and lead arsenate-summer oil. 
At the end of first brood larval entry the plots showing up the best were 
(1) nicotine tannate and bentonite sulfur, (2) nicotine sulfate and ben- 
tonite sulfur and (3) lead arsenate and summer oil. The proprietary fixed 


| 
Slaymans 
“Check” 
: 1. Nic. Tan. +Bent. Sul. 
> 49 0.0 0 
were 48 3.0 
29 
10 
1934 4s 26.5 0 
Total 12.2 07 
3. Oil +Lead Arsenate 
39 18.7 18.7 
6. Standard Lead Arsenate 
48.3 0.0 6 6.5 41.9 
. 204 46.7 3.6 10.0 35.5 
Tota! .. 404 44.8 4.5 7.6 30.5 
10 
61 99 92.7 3.6 3.7 0.0 
227 318 91.6 3.2 4.5 0.7 
225 32.0 84.3 39 11.1 0.7 
293 887 3.6 7.1 0.7 
9 
55 33.4 33.3 11.1 22.2 
95 58.9 20.5 41.0 10.3 28.2 
43 63.0 27.8 25.6 23.3 23.3 
393 #602 29 308 #180 243 
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nicotine compounds known as “‘Black Leaf 155’ were the least effective 
of the fixed nicotine compounds. The number of first brood larvae reach- 
ing maturity on these blocks and the block sprayed with a one-half 
charge of nicotine tannate and bentonite sulfur appeared to increase 
materially the stinging by second brood on all blocks. At the end of the 
season the materials showing up the best were nicotine sulfate and 
bentonite sulfur and lead arsenate and summer oil. The standard lead 
arsenate treatment plus three sprays of % pint nicotine sulfate and 6 
pounds bentonite sulfur to 100 gallons during first brood was also near 
the top. Somewhat below these materials in effectiveness were the nico- 
tine tannate plots carrying bentonite or bentonite sulfur. The number of 
larvae collected weekly throughout the season from three trees in each 
plot, in general, support the conclusions drawn from the data on fruit 
counts. Nicotine analyses of fruit and foliage before and after the spray 
applications showed that those nicotine blocks where codling moth was 
most effectively controlled had the highest charge of nicotine. The fixed 
nicotine blocks showing poor codling moth control not only had a low 
nicotine charge immediately after spraying but the nicotine that was 
deposited practically all disappeared during the ten day intervals be- 
tween sprays. 

A study by foliage analysis for nicotine of tanked mixed versus proc- 
essed bentonite-nicotine showed that more nicotine was deposited on 
foliage when the materials were tank mixed and the nicotine so de- 
posited disappeared less rapidly. Roughly four times as much nicotine 
remained on the tank mixed block as on the processed block after 


periods of 10 days weathering. A study of foliage injury on lead arsenate 
sprayed blocks compared to nicotine sprayed blocks showed that there 
was materially less leaves missing from the nicotine sprayed blocks than 
the lead arsenate sprayed blocks, and moreover, of the foliage remaining, 
there was no severe injury on the nicotine sprayed blocks while approxi- 
mately 1/3 of the leaves on the lead arsenate sprayed blocks were 
severely injured. 
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RESEARCH NEEDS OF CODLING MOTH CONTROL! 


By Tuomas J. Heavier, Ph.D., Entomologist, New Jersey Agricultural 
Experiment Stations 


Cornell University bulletin No. 142 is a milestone in codling moth in- 
vestigations. In this bulletin Professor Slingerland (12) brought together 
information on this insect available up to that time. He covers the his- 
tory of this work, the insect’s geographical distribution, losses estimated 
to occur from its activity, name and description, life history and habits, 
natural enemies and control by attacking the adult, the egg, the larva 
and the pupa. 

Slingerland’s record of attack on the adult involves so screening stor- 
age larvae as to hold and starve emerging adults. He makes the point 
that while soft soap will kill some eggs the success is negligible and the 
strength necessary for success is too great for the tree. In dealing with 
the pupa he points out that while pupae could be killed by banding and 
fumigating, the pupal stage is so brief that little opportunity for effective 
work is afforded. In dealing with the caterpillar he proposes jarring or 
picking infested fruit, destruction of windfalls, banding, and above all, 
spraying. He recommends Paris green as the best. London purple is con- 
sidered more injurious to foliage. Slaked lime should be used to prevent 
foliage injury. He recommends a combination of Paris green and Bor- 
deaux mixture for codling moth and scab fungus. 

Subsequent to the publication of this bulletin the life history and 
habits of the moth have received extensive attention in all apple growing 
regions of the United States. So extensive and intensive has this work 
been that there would seem to be little further need of similar work for 
some years to come. 

The nature, dosage, and methods of applying stomach poisons have 
experienced a huge development. A host of workers, too numerous to 
list in a paper of this character, have participated in accumulating this 
information. Arsenate of lead has succeeded Paris green, high pressure 
and rapid methods of spraying have succeeded the hand squirt gun and 
the cover sprays from the standpoint of importance have superseded the 
petal fall treatments. Air delivered materials have been tried and largely 
discarded. 

So far has this development gone that foliage and fruit are being seri- 
ously injured by arsenicals and fungicides used. We prune, cultivate, 
cover-crop and fertilize the apple tree to promote its strong and healthy 
growth and then to a considerable extent undo this good work in our 
efforts to control insects and gradually throw our orchards into irregular 
and reduced crop production. Furthermore, we have so spread and stuck 
arsenicals to the fruit that the Federal Pure Food and Drug Regulatory 
body has set an arsenic, a lead and a fluorine tolerance on apples offered 
for sale, making it necessary to remove the residues from the fruit left 
over at harvest time with these thoroughly spread and thoroughly stuck 
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stomach poison treatments. We have brought petroleum oil into the 
picture and combined it with arsenic to further complicate an already 
complex problem. 

We have gone in for all this development and use of stomach poisons 
because as time has passed heavy codling moth populations have de- 
veloped and increasingly heavy and thorough treatments with stomach 
poisons have afforded the most practical way of producing commercially 
clean apples. 

In addition to this main line of insecticide development, we have de- 
veloped banding to catch and kill crawling larvae, the use of sweet liquid 
baits and of high tension electric light traps to catch adults, the use of 
contact insecticides to destroy eggs and crawling larvae, scraping and 
pine oiling the trees to destroy overwintering larvae, orchard sanitation 
to prevent the overwintering or escape of codling moth from wooden 
orchard debris, used fruit containers and packing houses and finally we 
have begun the development of non-arsenical and non-lead materials 
which disappear before fruit consumption to serve as substitutes for the 
arsenical and fluorine stomach poisons. 

To Siegler (11) belongs the credit of having developed the chemical 
codling moth band which catches and destroys approximately 50% of 
the larval population of the apple tree. To Yetter (14) appears to be- 
long the credit for the discovery of the sweetened liquid bait and to 
Parrott and Collins (9) the credit for having developed electric light 
traps for codling moth. The liquid bait does not seem to have been de- 
veloped to a point where it can be used for practical population re- 
duction purposes, while the electric light trap has been shown to have 
considerable possibilities in that direction. To DeSellem (3) appears to 
belong the credit for the discovery of nicotine as an ovicide for the cod- 
ling moth and according to Volck (10) the discovery that petroleum oil 
is an effective ovicide for this insect was made prior to 1924. Scraping the 
rough bark from the tree to destroy codling moth was recommended by 
Slingerland (12) as a desirable practice against overwintering larvae. To 
Thompson (13) belongs the credit for developing pine oil as a destroyer 
of overwintering larvae on the tree. To Headlee, Ginsburg and Filmer 
(6) belong the credit of beginning the development of the solid nicotines, 
further advanced by Driggers (5), as non-arsenical, non-lead and non- 
fluorine substitutes for lead arsenate and fluorine in codling moth con- 
trol and for opening the way to the use of a material which disappears 
before consumption and, therefore, requires no removal from the fruit. 

Slingerland (12) mentioned specifically certain insects parasitic on 
the codling moth. It is only recently that efforts to extend knowledge 
along lines of biological control of this insect have been seriously taken 
up. Cox (2), Driggers (4), and Collins (1) have shown that codling moth 
parasite activity is in some instances materially interfered with by 
recommended spray practice. Herms (8) has shown that the mainte- 
nance of certain intensities of nocturnal lighting reduces the destructive 
activity of codling moth. Headlee (7) has shown that nothing less than 
an intensity of 30 foot candles of white light is sufficient to prevent cod- 
ling moth oviposition and obtained those results in situations where 
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many unlighted trees were present. Parrott and Collins (9) and Collins 
(1) have shown an apparent control of codling moth injury by the use of 
overhead high tension light traps. 

The problem of codling moth control is at present, as it has been for 
many years, a matter of reduction in population and it may eventually 
become a matter of extermination. 

In the single brooded sections of the United States excellent control 
by summer spraying can be obtained with a much larger winter carry- 
over because the insect has only one chance for multiplication. In a two- 
brooded section the winter carry-over must be much less because two 
broods afford much greater chance for multiplication. In a three or four- 
brooded section the carry-over must be still much less. 

We need to know: 

1. The optimum conditions for natural or biological control and how 

to relate our artificial practice to this natura! control as to obtain 
aximum efficiency from both. 

2. How the winter carry-over éan be reduced to a sufficient minimum 
or exterminated. 

3. How to kill the adult at a practical cost. 

4. How to kill the egg without damage to the tree. 

5. How to kill larvae without damage to foliage or fruit and without 
an accumulation of deleterious residue on the fruit. 

The optimum conditions for biological control and how so to relate 

our artificial practice to this natural control as to obtain maximum effi- 
ciency from both has probably received less attention than any other 
promising phase of codling moth control. The study of this question 
appears to have been limited, thus far, to determination of species con- 
cerned and to the discovery that normal activity of certain species, such 
as Trichogramma and Ascogaster is greatly reduced by the application of 
regular spray materials. This field is not only promising but very wide 
open. 
The destruction of the winter carry-over of larvae may be carried on 
throughout a period of from four to five months and, therefore, offers 
perhaps the best opportunity to bring codling moth under control. Suc- 
cessful work on this carry-over involves a knowledge of exactly where it 
occurs. In the eastern apple growing sections the carry-over occurs on 
the apple tree itself but in Illinois and perhaps elsewhere it is said also to 
occur in the ground. Of course, used fruit containers, packing houses, 
cider apple bins and wooden orchard debris serve as overwintering 
places. All these extraneous hibernating places are susceptible of elimin- 
ation as larval carry-over agencies. The real problem in the east is to 
destroy the carry-over on the tree. By repeated experiments it has been 
shown that by combining scraping the rough bark and pine oiling, the 
cracks, crevices, pruning scars, cankers and leopard moth wounds about 
90% of the overwintering larvae can be killed. While 90% is a goodly 
per cent it may not be enough in a heavy carry-over to permit summer 
spraying to secure satisfactory control. Certainly it is not enough to 
eliminate the work against the first brood. More efficient procedure 
than any hitherto developed is surely worth working for. 
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Killing the adult is an attractive field of effort and Collins’ work would 
seem to indicate that real control may be obtained in that way, provid- 
ing biological control is not materially interfered with. The cost of the 
light trap installation and the fact that its limitations have been only 
partly worked out, when taken with the possibility of combination with 
chemical baits renders this field very promising. 

Killing the egg seems but a supplementary measure to killing young 
crawling larvae. The destruction of the larva before it succeeds in check- 
ing the apple skin is a matter of enormous importance. We definitely 
know that the egg can be killed with oil of proper viscosity and that 
young larvae can also be destroyed by the same material. Unfortu- 
nately, this same material applied alone with sufficient strength and fre- 
quency to effect control damages the physiology of the tree and finally 
throws it out of bearing. 

We know that oil and nicotine combined kills eggs and crawling larvae 
but oil in this form tends to produce the same injury as oil alone. 

We know that arsenate of lead present on fruit and foliage in sufficient 
quantities will control codling moth providing the population is not too 
large. We know that a combination of oil and lead arsenate can secure 
the same control with less lead arsenate. We know that attempts to 
control heavy populations by use of large quantities of lead arsenate or 
lead arsenate and oil maintained over long periods of the growing season 
are apt to be followed by savage foliage burning and we know that this 
burning not only reduces the present crop but tends to eliminate the 
crop for the following year. We know that nicotine tannate kills eggs 
and crawling larvae and does no appreciable damage to foliage but some- 
times causes the appearance of small black specks on the apple skin. 
These specks apparently come from early sprays applied prior to the 17- 
days-after-blossom-fall treatment. We know that nicotine bentonite 
lasts longer than nicotine tannate, gives at least as good control, does no 
considerable damage to foliage and creates no black specks. We know 
that nicotine tannate and nicotine bentonite decompose -and lose the 
nicotine leaving no poisonous residue on the fruit at the time of con- 
sumption. 

We know also that a population of codling moth of sufficient size can 
develop in an orchard to render its adequate control by understood 
methods of summer spraying impractical. It is obvious, therefore, that 
we need to press the study of codling moth control in its biological, 
physical and chemical aspects rather than to devote our time to study 
of its life history and habits. 
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COMMENTS CONCERNING CODLING MOTH CONTROL IN 
DELAWARE 


By L. A. Stearns, Entomologist, Experiment Station, Newark. 
Delawa 


re 


At a similar symposium concerning Codling Moth control in the states 
of the Atlantic Seaboard, included in the program of the Eastern Branch 
meeting oi last year, the writer discussed certain features of the situation 
in the three counties on the Delaware’. 

Severe infestation is restricted to certain districts and to certain 
orchards. The unusual control difficulties experienced therein, during 
the past five years, are the result of inefficient orchard management 
and spraying procedure, which had already permitted the development 
of a high Codling Moth population. The practices in question are so 
familiar and have been so frequently commented upon by many of us 
that they need not be enumerated at this time. 

Under such conditions, the communities or the growers concerned are 
naturally inclined to follow the course of least resistance, questioning, 
first, the efficiency of the spraying program and the necessity of resorting 
to supplementary measures for effective control. 

During the five-year period, 1930-1934, the early seasonal develop- 
ment of this insect has been carefully observed to insure a spraying pro- 

m designed especially to provide maximum protection thruout the 
period of first brood activity. Each year, thru the cooperation of inter- 
ested orchardists, daily emergence of the spring brood of moths was re- 
corded from a total of 300 overwintering larvae, which had been placed 


“The Problem of Codling Moth Control in Delaware,’’ L. A. Stearns. Jour. Eco. 
Ent., Vol. 27, No. 1, February, 1934, pp. 225-229, inclusive. 
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in each of five hibernation cages (Figure 1g) located at Milton, Millsboro 
and Bridgeville in Sussex County, at Camden in Kent County and near 
Wilmington in New Castle County (Figure 20). The combined records for 
all cages for these years, including 5276 emerged moths, are presented 
graphically in Figures 21 and 22. Additional comparative data relating to 
early seasonal development and the applications of the apple spray pro- 
gram for first brood control are summarized in Table 1. 


TaBLe 1. CompaRATIVE Data: EMERGENCE OF SPRING Broop oF CopLING MOTH AND 
APPLICATIONS OF AppLeE SprAY PROGRAM FOR First Broop Controi, DELAWARE, 1930-34 


Data 1930 1931 1932 1933 1934 
CoptinG MoTtH 

First, spring brood moths. .............. May 2 May 8 May 4 April29. May7 
50 per cent, spring brood moths. ......... 16-17 20-21 21-22 21-22 20-21 
Last, spring b ode June 22 June23. June20 Junel7 Junel3 
Pot 73 81 38 
Period of emergence in days ............. 52 7 48 50 38 
First, first brood eggs................... May 13 May 19 May 20 May 16 May 15 
First, first brood larvae................. 22 29 28 24 23 


AppLe SPRAY PROGRAM 


ol See May 5 May 11 May 11 May 8 May 9 

SE 15 21 19 17 21 
June 2 June 3 31 31 31 


The date of earliest emergence was April 29 and that of latest emer- 
gence, June 23. Maximum emergence and 50 per cent emergence, as well, 
occurred on May 20-21. 

The information included in Tabie 1 indicates that, during the period 
in question, there was but slight variation in early seasonal development 
from year to year. The maximum differences observed (10-11 days) were 
in the extremes for the emergence period. This is a factor of least im- 
portance in the effective timing of spray applications for first brood con- 
trol, since the earliest emerged moths commonly encounter conditions 
unfavorable for activity and belated and straggling emergence usually 
occurs at the time of maximum spray coverage on foliage and fruit. 

The data presented would seem sufficient answer to any question as to 
timing of the applications of the spraying program recommended at 
present for first brood control in Delaware—especially, since the most 
effective distribution and the specific dates for application of the three, 
first brood cover sprays (spaced at intervals, 10, 20 and 30 days subse- 
quent to the petal fall application in the published spray program) are 
determined each year in accordance with observations concerning insect 
and host development of the character reported herein. 

The results of experimental work with arsenical substitutes for Cod- 
ling Moth control in Delaware, during each of the past five years, have 
served only. to emphasize the present status of Lead Arsenate as the most 
effective insecticide for combating this pest. 

In 1933, cooperative arrangements were effected between the De- 
partment of Entomology of the Delaware Agricultural Experiment 
Station and certain commercial concerns permitting investigations, more 
or less exploratory in character, directed primarily toward the develop- 
ment of an effective, organic stomach poison. Already, more than 500 
compounds, prepared in the chemical laboratories of these companies, 
have been subjected to extensive tests with the Codling Moth and other 
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insects. As expected, the majority of these materials were discarded 
within a short time; several have shown considerable efficiency, but con- 
ditions (primarily cost) prohibited their further development; a few, 
whose performance in the laboratory has consistently equalled or ex- 
ceeded that of Lead Arsenate, have not received, as yet, adequate test 
under orchard conditions. Indications to date, however, have been such 
as to suggest that research in this field may eventually be productive of 
results. 


Fic. 19.—Hibernation cage, Delaware, 1930-34 


During 1934, more than the usual amount of time was devoted to 
orchard spraying to determine the comparative efficiency of various 
arsenicals and arsenical substitutes for Codling Moth control. 

The block selected for experimental work (R. W. Wine Orchard, 
Woodside) included 376, 18-year-old trees, of which the majority (287) 
were of the Stayman variety. It was sufficiently large to accommodate 30 
plots, three rows in width and comprised of either 12 or 14 trees each. 
Infestation, thruout the period 1930-1933, had been very severe. The 
trees had neither been pruned nor scraped within the past year. Spray- 
ing facilities and equipment were adequate for completing an appli- 
cation to the entire block in a single day. Although the method of spray- 
ing was contrary to recommended procedure, it is in common usage in 
the State and no attempt was made, therefore, to modify it. The crop 
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thruout the block was extremely variable, averaging 62 per cent for the 
main variety represented. 

Daily records of spring brood emergence were available thru the hiber- 
nation cage for that district (Camden) and moth activity was checked 


DELAWARE 


1927 


Fic. 20.—Locations of hibernation cages, Delaware, 1930-34 


each day by means of 36 bait pans located in an adjoining block of the 
same variety. 

The general spraying program included a petal fall and six cover 
sprays applied on May 9, 21, 31, June 12, July 9, 23 and August 6, re- 
spectively. 

During the third week in June, all trees were thoroughly scraped and 
subsequently banded with 6-inch, 2-ply burlap bands, from beneath 
which a total of 20,182 mature larvae (from Stayman variety only) were 
removed thru collections at weekly intervals from July 2 to October 15. 
Data were thus obtained relating to the seasonal larval population per 
tree as influenced by variance in crop. That a highly significant corre- 


r 
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lation exists between the fruit load of a given tree and both the total 
Codling Moth larvae which mature on that tree and the total injuries 
occasioned by these larvae is indicated by the records presented in Table 
2, for the 287 Stayman trees, irrespective of spray treatment. 


Fic. 21.—Spring emergence of codling moth, 
Delaware, 1930-34 


TABLE 2. SEASONAL LARVAL POPULATION OF CODLING MOTH PER TREE AS INFLUENCED BY CROP, 


DELAWARE, 1934 ry 
Number of trees population per tree 


Heavy (100 per cent) 
Medium (70 per cent) 
Light (30 per cent) 
Very light (10 per cent) 
None (0 per cent) 


It is apparent that this factor should not be disregarded either in the 
recording of control data or in the evaluation of such data. The com- 
parative effectiveness of treatments was judged, therefore, upon: (1) 
average seasonal larval population per tree (weighted in respect to 
crop), (2) percentages of clean and wormy fruit, (3) total injuries (cor- 
rected in respect to crop) and (4) commercial grades (percentages of 
U.S. No. 1, U. S. Utility and Unclassified fruit). 


| 
| 
- 
2 
— 
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The materials under test, in this experiment, included a considerable 
number of the substitutes for Lead Arsenate in process of development 
by various insecticide companies and practically all of those already on 
the market. None of them compared favorably with Lead_Arsenate for 


Fic. 22.—Spring emergence of codling moth, 
Delaware, 1930-34 


Codling Moth control and none of them, in their present condition, 
merit further consideration. Lead Arsenate with Summer Oil in the 2nd, 
3rd, 5th and 6th cover sprays; Lead Arsenate with Summer Oil in the 
2nd and 3rd cover sprays; and Lead Arsenate alone, in the order named, 
proved most effective. The only conclusion that can be drawn from this 
work and the only recommendation that can be based upon it is: Spray 
frequently and thoroughly with Lead Arsenate and remove the inevi- 
table residue by washing. 

Experience thru continued association with this problem for more than 
fifteen years, in which it has been my privilege to contact a large number 
of orchardists in Virginia, in New Jersey, in Ohio and in Delaware, and 
to observe the conditions responsible for infestation, has convinced me 
that control or lack of control lies almost wholly with the grower him- 
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self. The personal aspect of the problem has not been sufficiently em- 
phasized and cannot be over-emphasized. Residue and related consider- 
ations aside, the spraying program for Codling Moth control is basically 
sound. Its several applications are well-timed in accordance with the 
seasonal development of the insect. There seems to be no question con- 
cerning the high efficiency of the insecticide recommended. Negligence 
and inefficient orchard management and spraying procedure have been 
largely responsible for the severe infestations, which now exist. The 
supplementary measures advocated for reduction of high population are 
time-proven practices. The problem, insofar as the Entomologist is con- 
cerned, would seem, therefore, to resolve itself into a question of effective 
salesmanship, involving: first, due emphasis upon the fact that each 
orchard constitutes an individual control unit with control difficulties 
distinctly its own and second, the necessity of instilling greater confi- 
dence in control procedure whose efficiency has been repeatedly demon- 
strated by growers themselves. The control problem, viewed in this 
light, especially in a State as conviently small as Delaware, is essentially 
one of personal service to the growers affected. 


TESTS OF CONTACT INSECTICIDES ON THE EGGS OF 
THE PEACH MOTH AND THE CODLING MOTH 


By W. J. ScHoENE and R. N. JEFFERSON 


The severe worm injury has been responsible for increased interest in 
ovicidal sprays. Following the work of Newcomer! and others tests were 
made during 1934 using several contact insecticides especially nicotine 
and oil. Tests were conducted with eggs of both the codling moth and the 
peach moth. Moths were induced to deposit eggs on sheets of glass. These 
were arranged in sets or groups so that each group contained a sheet of 
glass with eggs one day old and another with eggs two days old, and so 
on for the number of days required for the eggs to hatch. Usually the 
codling moth sets contained six sheets and the peach moth four. By this 
arrangement it was possible to spray, at the same time, eggs of different 
ages using the same solution. Work was started in June and continued 
until late in September. The number of eggs on each sheet of glass varied 
from a few to several hundred. For the most part the codling moth eggs 
averaged from 50 to 100 per sheet and the peach moth eggs about double 
that number, but for the sake of brevity the actual numbers used are 
omitted from the table. There were used in all experiments including 
checks 11,319 codling moth and 14,362 peach moth eggs. 

Many sheets of glass containing eggs were kept as checks and it was 
observed early in the summer that there was considerable variation in 
the fertility of the eggs of the codling moth on the check plates. In several 
instances the fertility varied from zero to 100 per cent. The percentage of 
checks hatching in three experiments are indicated in the table. Be- 
cause of the variations in fertility the plan was changed slightly and in 


1U. S. D. A. Technical Bulletin 281: 27. 
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many tests only fertile eggs were used. The tests in which only fertile 
eggs were used are indicated in the table by a star. It was found that a 
high percentage of the fertile eggs hatched, and data on hatching of 
fertile checks are omitted from the table. The temperature given was 
the mean temperature for the hatching period of each lot of eggs. 

The Orthol K and Summer Scalecide were each diluted according to 
the percentages given in the table rather than on the basis of the actual 
oil contained in the emulsion. 

Resu_ts.—It was learned that any combination that was effective 
would kill eggs in all stages of development, whereas, when the spray was 
not strong enough to kill all eggs its behavior was usually irregular. The 
average per cents of eggs killed are shown in Table 1. These figures were 
arrived at by securing the percentage of the number of eggs killed to the 
number used in the experiment. 


TABLE 1. LABORATORY EXPERIMENTS ON THE EGGs oF THE CODLING MOTH AND ORIENTAL Fruit 
Morn, BLaAckKSBURG, VIRGINIA, 1934 


Codling moth Oriental fruit moth 
Material used Per cent Mean Per cent Mean 
dead temp. dead temp. 
Black Leaf 40, 1-1200 plus tar soap } Ib. - —_ * 20 72 
1 Ib. — * 23 72 
2 Ibs. *19 75 * 27 72 
4 lbs. "34 74 * 95 72 
Black Leaf 40, 1-800 plustarsoap } lb. — _— 46 7 
1 Ib. 47 74 29 73 


74 


Black Leaf 40, 1-1200 plus 
Orthol K 


‘ 
1% *100 74 
146% *100 74 
Black Leaf 40, 1-800 plus Orthol K 1% - * 98 74 
— *100 68 
100 82 *100 70 
1% 99 79 98 
1 100 2 99 
Orthol K ; *79 70 63 
; - 70 
*99 70 
11% 100 81 100 
14% 


= 


Orthol K. §% plus Pyrethrumt 


Black Leaf 155 
Tar Soap 


Summer Scalecide 


*All eggs fertile. . 
tPyrocyde, McLaughlin Gormley King Co., Minneapolis, Minn. 


It is interesting to note that in so far as the tests were made the eggs of 
these two moths were affected in a like manner by sprays. This is*evi- 
dent in the tests with Orthol K and with Orthol K and nicotine. In these 
tests Orthol K, 1 per cent, was effective for the eggs of both insects. The 


8 
Check 20 73 
1% 2 | 
72 
1-200 * 98 72 
1-400 _ * 60 68 
1-600 = — * 53 68 
1-800 * 53 68 
1-1000 * 57 68 
5 Ibs. *16 73 — _— 
5 lbs. 75 — _ 
2 Ibs. — — 10 74 
4 lbs. - 25 74 
8 lbs. 62 74 
12 Ibs. : 90 74 
Check - - 9 74 
1% * 19 61 
* 25 61 
1 -- -- * 53 61 
4 * 42 61 
149 * 78 68 
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Black Leaf 40, 1-1200 plus Orthol K, 34 per cent, killed the eggs of 
the peach moth and is deserving of further tests. Orthol K was more 
effective than the summer Scalecide, although it should be noted that 
there was a wide difference in the temperature at which the two series of 
tests were made. At nominal strengths the pyrethrum used had no effect 
on eggs of the peach moth. Newcomer stated that pyrethrum was in- 
effective for codling moth eggs. 

The experiments listed in Table 2 are not representative of tests but 
were selected because of the great variation in the killing effect of in- 
secticides used on eggs of different age. It is difficult to draw any definite 
conclusions from the study of the data in this table other than that when 
the insecticide is not effective variations occur. 


Taste 2. Errect or Sprays on Eccs or Dirrerent AGes SHOwING Per cent oF Ecos 


Black Leaf 
155, 5 Ibs. to 
100 gals. of Orthol K 


C.M. O.F.M. C.M. O.F.M. C.M. O.F.M. moth 


63 82 13 
15 15 29 
27 30 12 
0 92 38 


THE CODLING MOTH CONTROL PROBLEM IN DISTRICTS 
INFESTED WITH APPLE MAGGOT' 


By P. J. CuapmMan, New York State Experiment Station, 
Geneva, N. Y. 


In certain fruit districts of Northeastern United States the apple 
maggot may equal or in certain orchards exceed the codling moth in im- 
portance. Both are considered major pests with either being capable of 
causing serious damage thru neglect; in well sprayed orchards, however, 
the combined loss frequently does not exceed 5 per cent infested fruit. 
Conditions of this type prevail in Eastern New York where the writer 
has been stationed the past five seasons. Control of apple maggot and 
codling moth have had to be considered as intimately related problems 
because stomach insecticides are used for both species, and because the 
— during which each species is susceptible to treatment are roughly 
parallel. 

The average commercial orchard in Eastern New York probably re- 
quires about three lead arsenate “‘cover” sprays for control of both apple 
maggot and codling moth under present conditions. All treatments 
appear to contribute to the control of both species. The approximate 
dates for these sprays in the Hudson Valley are: June 12-15, June 25- 
July 3, and the final spraying July 15-20. The first treatment is applied 


1Approved by the Director of the New York State Agricultural Experiment Station 
for publication as Journal Paper No. 56, Nov. 13, 1934. 


Black Leaf 40 
Black Leaf Black Leaf }-1200plus Orthol Ortho! 
40 1-800 40 1-1200 tar soap $ Ib. K2% K1% 
plus tar plus tar to 100 gals. 
soap, 2 Ibs. soap, 2 Ibs. water 
days to 100 gals. to 100 gals. Oriental Oriental Oriental 
Codling water water fruit fruit fruit 
moth moth moth 
i2—--— 69 62 100 
2 17 7 100 64 73 100 
3 8636 4 7% 71 85 95 
422 6 81 56 96 
5 5 2 7 31 = = = — — 
6 3 — — 18 — 100 
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at the beginning of codling moth egg-hatching, the second at the peak of 
egg-hatching and the beginning of apple maggot fly emergence; while 
the third is applied at the peak of apple fly emergence. Altho a partial 
second brood of codling moth appears (ranging from 10 to 50 per cent, 
depending on the season) no second brood sprays are applied as a rule. 
In spite of this abbreviated schedule, many orchardists harvest crops 95 
per cent free of all codling moth injuries. (Table 1.) 

It is perhaps apparent from the foregoing, that the problems I wish to 
discuss do not primarily concern difficulties of obtaining a sufficiently 
high control. Rather it is to obtain good control without having to wash 
the harvested fruit to remove excessive spray deposits. A similar hope 
has no doubt been entertained by almost every other fruit district. In 
areas where fruit washing has now become an integral part of the mer- 
chandising of the crop, this attitude may be dismissed as being simply 
the interlude which has often preceded the adoption of residue removal 
practices in a given area. The fact remains, however, that today, after 5 
or more years of agitation, practically no fruit cleaning equipment is in 
use in Eastern New York. 

While future developments may force the adoption of residue re- 
moval operations, all growers appear anxious to follow any reasonable 
way to avoid the complications and expense it entails. The situation, of 
course, contains large elements of risk and uncertainty for the grower. 
Even in this area, if a full lead arsenate spray schedule is used, excessive 
spray residues are likely to occur on the harvested fruit; while on the 
other hand if spraying practices are so curtailed as to remove all dangers 
of exceeding residue tolerances, codling moth and apple maggot losses 
are apt to be heavy. The average orchardist has apparently chosen to 
meet this dilemma by striking a compromise. Meanwhile a great deal of 
interest has been shown among progressive growers in insecticides other 
than lead arsenate. Of those that have been tested special mention 
should be made of two, namely, the “‘fixed”’ nicotines and calcium ar- 
senate. 

Fixep Nicotines.—It has been known for some years that nicotine 
is of some value in combating codling moth. Various combinations 
have been tested to control the evolution of nicotine so that lethal dos- 
ages would persist on the fruit and foliage for a considerable time. Thus 
we have witnessed the use of nicotine sulfate and mineral oil, nicotine 
tannate and finally nicotine fixed with bentonite and bentonite-sulfur. 
Encouraging results have unquestionably been obtained with these ma- 
terials against codling moth, especially with the last combinations. Hope 
has been entertained that one of these would eventually find a place in 
the Eastern New York spray schedule, especially for use late in the 
season. As mentioned earlier, however, the orchardist of this area may 
not divorce the problem of codling moth control from that of the apple 
maggot. The question naturally arises as to.the efficiency of nicotine 
against apple maggot. Unfortunately, recent experiments are not en- 
couraging. Essentially negative results were obtained against apple 
maggot in 1933 with nicotine tannate and with nicotine sulfate and am- 
monium sulfo soap. No better results were obtained in 1934 with nicotine 
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sulfate-bentonite (Black Leaf 155) or nicotine sulfate and bentonite- 
sulfur (Kolofog) applied at 10-day intervals, or 4 sprays, during the fly 
emergence period. The experiments with nicotine against apple maggot 
were conducted under orchard conditions in a manner described by the 
writer in Bulletin 644 of this Station. Nicotine preparations have, fur- 
thermore, given poor results against codling moth when treatments are 
applied at intervals of 2 or 3 weeks, altho such a schedule gives excellent 
results with lead arsenate (Table 1). 

Catctum ARSENATE.—The writer and co-workers have recently dis- 
cussed (Jour. Econ. Ent. 27: 421-431. 1934) some of the weaknesses 
and merits of calcium arsenate as observed under Eastern New York 
conditions. In spite of rather serious imperfection it has been used by a 
number of growers in one or two of the late sprays both in 1933 and 
1934. The hazard of foliage injury has been an important factor limiting 
its use. It is encouraging to report that some progress has been made, at 
least by certain manufacturers, to produce safer calcium arsenates. The 
other major objection to calcium arsenate is its apparent low efficiency 
against codling moth; it perhaps equals lead arsenate in toxicity for 
apple maggot. Experiments conducted in Eastern New York bear out 
the rather universal finding that it is inferior to lead arsenate against 
codling moth, but under conditions existing in this area calcium arsenate 
has still given good commercial control (Table 1). The writer is inclined 
to regard calcium arsenate as a temporary expedient which finds a 
present use principally as it aids in avoiding a fruit cleaning problem. 
That it has proved partially successful in this regard is considered suffi- 
cient reason for continuing its use and attempting to find ways of in- 
creasing its safety and efficiency. 

Discussion.—Within the past decade many of our important fruit 
districts have witnessed an alarming increase in the amount of codling 
moth injured fruit, in spite of (or because of ?) the use of increasingly 
elaborate spray schedules. As the companion article to this by Mr. Har- 
man indicates, such a change has taken place in Western New York. 
Why, then, has not a similar evolution occurred in the eastern part of the 
State? The two districts appear similar in most respects, especially with 
regard to the seasonal development of codling moth. Moth emergence, 
in fact, usually starts a few days earlier in the Hudson Valley. 

An answer to the foregoing question would be useful in answering an- 
other, namely, is there any reason for supposing that the codling moth 
problem will remain essentially unchanged in this area? One would be 
rash indeed not to admit the possibility of a change. Thus far, however, 
the writer has been unable to detect any general trend away from the 
insect’s present status. So much variation occurs in the abundance of 
codling moth among individual orchards that the beginning of such a 
change would be difficult to recognize. The cause for the prominence of 
codling moth in some orchards is doubtless attributable to the incom- 
plete or faulty spraying practices followed by the grower. And yet there 
are just enough cases like Orchard No. 4 of Table 1 to give rise to doubt 
that the personal factor is the sole reason. However that may be, the 
control problem in even the most severely infested planting in Eastern 
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New York is relatively simple in comparison with that confronting 
growers in comparable areas where the pest has undergone a change in 
behavior. 


TABLE 1. CoptinG Controt EXPERIMENTS IN THE Hupson River VALLEY 1931-1934 


Orchard Description Year - Percentage of fruit 
number of orchard of test Spray schedule Materia! usedt Wormy Stung Uninjured 
1 Isolated, 18 yearsold. 1933 Calyx,2covers Lead arsenate 0.3 0.4 99.3 

Had sporadic spray- Calyx, 2 covers Calcium arsenate 0.9 0.9 98.2 

ing prior to 1933. Calyx,2 covers Magnesium arsenate 3.2 1.0 95.8 

Calyx,2 covers Natural cryolite 6.6 1.2 92.2 

Calyx, 2 covers Nicotine tannate 8.3 1.1 90.6 

None 13.4 0.7 85.9 

2 12 year old Bald- 1933 Calyx,3covers Lead arsenate 0.2 5.0 94.8 

wins. Nocover sprays Calyx, 3covers Calcium arsenate 1.2 5.5 93.3 

applied prior to 1933. None 40.5 3.0 56.5 

3 10 years old. Receiv- 1934 Calyx,3covers Lead arsenate 1.3 1.1 97.6 

ed little previous Calyx,3 covers Calcium arsenate 1.6 0.5 97.9 
spraying. Calyx, 2 covers Nicotine sulfate and 

bentonite-sulfur 9.2 0.5 90.3 

Calyx only Lead arsenate 9.2 1.3 89.5 

None 24.9 4.3 70.8 

4 Generally acknowl- 1931 Calyx,3covers Lead arsenate 1.8 32.5 65.7 

edged as having heav- Calyx,4 covers Lead arsenate 0.3 25.4 74.3 

iest infestation in Calyx (check) 86.7 2.0 11.3 

Hudson Valley. 

Contains more than 1932 Calyx,3covers Lead arsenate 1.1 7.2 91.7 

100 acres of mature Calyx,4covers Lead arsenate 0.3 5.5 94.2 

trees. Calyx (check) 24.9 4.3 708 


*The data in this table are based upon the individual examinations of 393,338 fruits and included 
“drops” as well as picked fruit. 

tCalcium arsenate and lead arsenate were used at a rate of 3 pounds in 100 gallons of water, mag- 
nesium arsenate and cryolite at a 4~-100 rate. 


HOW WE MET THE CODLING MOTH SITUATION IN WEST- 
ERN NEW YORK IN 1934! 


By S. W. HARMAN, New York State Agricultural Experiment Station, 
Geneva, N. Y. 


New York has three principal apple producing areas, viz., the Lake 
Champlain and Hudson Valley sections in the eastern part of the state 
and the counties that border on Lake Ontario in western New York. 
The Lake Champlain and Hudson Valley orchards have moderate infes- 
tations of the codling moth that offer little difficulty to the better class of 
fruitgrowers, two to three cover sprays usually being the extent of the 
summer spray program. In the western part of the state the situation is 
quite different. The codling moth has for years been a limiting factor 
in many orchards, especially in Niagara, Orleans, and Monroe counties. 
As a result of the steady increase of this pest during the past few seasons 
there are very few orchards in this section today that do not experience 
considerable difficulty in securing a satisfactory degree of control. This 
paper deals with this western New York area. 

During the past ten years codling moth control has progressed from a 
two or three cover spray schedule to one that now requires an applica- 
tion every two weeks from mid-June to late in August. One spray 


_ ‘Approved by the Director of the New York State Agricultural Experiment Station 
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program had answered the purpose for most orchards until a few years 
ago when it was observed that because of sectional and local differences 
in the degree of infestation, it was neither practical nor economical to 
suggest a single schedule that would be likely to prove satisfactory for all 
growers. For these reasons orchards were classified in three groups, 
namely, (1) light infested, (2) average infested, and (3) severely infested. 
The proper grouping was made by considering the requirements of the 
orchard for satisfactory control of the codling moth during the preceding 
few years. 

Light infested orchards were those requiring the three to four sprays of 
three pounds of lead arsenate in 100 gallons for the first brood worms. 
The average infested orchard required the first and second brood sprays 
(from 5 to 6 in number) of 3 pounds of lead arsenate in 100 gallons. The 
severely infested plantings were considered as those in which the 3 
pounds of lead arsenate used in all cover sprays was insufficient to hold 
the codling moth. Our problem was to devise an effective spray schedule 
for this third group of orchards. 

It has been the opinion of entomologists for a number of years that 
increasing the amount of lead arsenate over 3 pounds in 100 gallons gave 
little additional benefit in codling moth control. We have found this to 
be generally true with experimental work. We have, however, come to 
recognize a difference between practical orchard spraying and experi- 
mental spraying. In general, the commercial growers’ methods appar- 
ently fall a little short of attaining what we consider a thoro job of spray- 
ing. The difference in the degree of thoroness is shown in the control ob- 
tained from experimental tests as compared with that resulting from 
the same schedule when used by the grower. An increased amount of 
poison used under commercial conditions gave noticeably better control, 
and in our experience it has often amounted to the difference between 
success and failure. We have therefore come to recognize the value of 
increasing the strength of lead arsenate in commercial orchard spraying 
under western New York conditions as well as the greater effectiveness 
of the oil-lead arsenate combination compared to the standard strength 
of lead arsenate when used alone. Based on these considerations a choice 
of three different treatments was recommended for the severely infested 
plantings. 

(1) 5 to 6 pounds of lead arsenate in all cover sprays. 

(2) 3 pounds of lead arsenate in all cover sprays, with the exception 
of two applications for the first brood at the time of maximum egg de- 
position when a combination spray of 2 pounds of lead arsenate and | 
gallon of summer oil was recommended. 

(3) 3 pounds of lead arsenate in all cover sprays with the addition of 
1 quart of mineral oil or fish oil in the first brood sprays only. 

Most of our growers have come to realize the difference between 
efficient and inefficient spraying and a very noticeable improvement in 
their methods has taken place, especially during the past season. As a 
result we have experienced a most gratifying year from the standpoint 
of pest control. The codling moth has been very active, and altho care- 
less growers have little to show for their efforts, thoro and timely spray- 
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ing with the proper materials has generally produced excellent crops. 
Most growers using the recommendations for the severely infested or- 
chards favored the increased dosage of poison and were well satisfied 
with the results. The combination of oil and lead arsenate sprays pro- 
duced fine, clean fruit but the residue was more difficult to remove. 

A year ago most of the fruit from the more seriously infested plantings 

packed utility at the best and with a large percentage of culls. This past 
scall by using the increased amount of poison or the oil-lead arsenate 
sprays, most of the fruit packed U.S. No. 1 and with very few culls. 

Table 1 gives the comparative efficiencies of various strengths of lead 
arsenate and the lead arsenate-oil sprays used in an experimental block 
of McIntosh. 
TABLE 1. Errictency OF LEAD ARSENATE IN A SEVERELY INFESTED McINTOSH ORCHARD, 
Youncstown, N. Y., 1934 


; Percent Per cent to- Residue 
cover sprays stings worms tal injury As,O; 


3 Ibs. lead arsenate....... 6 43.4 3.7 47.1 .057 .158 
4 lbs. lead arsenate....... 27.8 2.3 30.1 .062 .190 
5 Ibs. lead 6 19.6 1.1 20.7 .110 .157 
‘at. 
ibs. lead arsenate 3 } 25.8 0.5 26.3 091 
arsenate....... 
2 Ibs. L. A. +1 gal. oil =a ved 


The use of such large quantities of poison and also the combination 
sprays of oil and lead arsenate piled up the residue to as much as eleven 
times the tolerance in some instances. In general, the commercial brush 
type washer cleaned the fruit with 1% per cent hydrochloric acid. Where 
any difficulty was encountered heating the acid bath was usually suffi- 
cient. The addition of Vatsol to the heated acid solution removed the 
heaviest residues to well below the tolerance requirements. In Table 2 
will be found figures expressing the efficiency of various washing solu- 
tions in removing the heavier residue deposits. It will be noticed that 
the use of additional amounts of lime appeared to influence the weather- 
ing of the residue. 


TaBLe 2. Resutts or WasHinG HEAvILy Sprayep Fruit wits HCl anp HCl +VarTsoi* 
Washing solution—HCl 1.5 per cent 


Num- Spray +Vatsol 8 lbs. +Vatsol 8 Ibs. 
ber of deposit 55°F 85° F 58° F 84° F 
cover As.0; Pb As.O, Pb As.O, Pb Pb AsO; Pb 
Spray program sprays 
1. 6lbs.leadarsenatet. 6 .110 .254 .006 .019 .005 .014 .007 .004 O11 
2. 6 “117 300 O19 019 ‘O11 
3. $} .223 .009 027 .007 .020 007 019 004 O11 
{3ibs.lead arsenate 4) 445 009 .026 .006 .018 .009 .026 .005 014 


2 Ibs. L. A. +1 gal. oil 2 
*Fruit kept in cold storage 1 month before cleaning. 
tLead arsenate and lime used in equal amounts. 
tOne-half as much lime used as lead arsenate. 
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SIZE OF PLOT AND ITS RELATIONSHIP TO FIELD SPRAY- 
ING EXPERIMENTS WITH POTATOES 


By HENRY MENUSAN, JR., Jthaca, N. Y. 


The effectiveness of potato treatments such as spraying, seed treat- 
ments, comparisons of varieties, etc. are usually evaluated by weighing 
the yield of tubers. The question naturally arises as to the size of the plot 
that has to be harvested for an adequate sample. The most efficient plot 
would be one which gives the greatest accuracy for the smallest outlay 
of land and labor. 

The greatest source of error in determining yield data of potatoes is 
probably that due to the irregularity of soil fertility. Another serious 
source of error when the yield is based on a unit area is that of unequal 
numbers of plants in this area due to the variability of the number of 
plants in the rows and variation in the distance between rows. Varia- 
tions in the amount of insect and disease injury also affect the yield re- 
sults. The only available way to minimize errors arising from these 
sources is by repeated randdmized replications. With the liberal require- 
ment of land for conducting field experiments, the time and labor in- 
volved in harvesting become important limiting factors in the number 
of experiments that can be carried on in any one year. 

During the 1933 and 1934 seasons an attempt was made to determine 
the smallest plots that could be harvested, on muck-land spraying ex- 
periments in New York State, and still obtain a true sample of the entire 
field. 

Metuops.—Fields that have been cropped uniformly in previous 
years are selected for the experiments. The fields are planted to one 
variety of potato (Irish Cobbler) from the same seed source and all 
cultural practices are the same for an entire field. A field is divided into 
strip-row plots. Each plot four or six rows in width runs the entire 
length (600 to 1200 feet) of the field. Each treatment in the experiment 
was replicated from two to six times depending on the size of the field. 
A typical layout of an experiment with four treatments replicated four 
times was as follows: A~-B—~Check—C-A-—Check—C-B-A-B-Check-C-—A 
Check—C-B. The buffer rows on each side of the experiments are not 
included in the above plan. At harvest time the fields are marked out 
into different areas (.002 to .2 acre plots) until the total area, excluding 
the ends of each plot has been harvested. The standard error for each 
area harvested was calculated using the variance! method of analysis. 

EXPERIMENTAL Resutts.—In 1933 increasing the area of the plot 
from .002 of an acre did not materially affect the accuracy of a single 
observation until an area larger than .1 of an acre was harvested, Table |. 
The first two series of yield figures in Table 1 (.002 and .04 acres) were 
obtained by harvesting only a portion of the field while the other figures 
are based on the entire area (excluding the ends) of the field. The small- 


'Pisher, R. A. Statistical methods for research workers. 3rd ed. pp. 178-237. 1930. 
Oliver and Boyd, London. 
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est area (.002 of an acre), if we consider the labor and land involved, is 
the most efficient plot. 
TABLE 1. Size oF PLots, YIELDS AND THE STANDARD DEVIATIONS OF PoTATO SPRAYING 
EXPERIMENTS IN 1933 


Size of Total number Mean yields in bushels per Standard de- Significant! 


lot of plants per Number plots acre of different treatments viation of difference be- 
cre plot per treatment A Check B single plot tween means 
.002 25 8 203 146 214 23.9 25.7 
04 500 8 221 155 208 25.0 26.9 

04 500 12* 229 152 210 24.5 21.5 

12 1500 4* 229 152 210 11.6 17.6 


*Entire field excluding the ends. 
1Odds of 30:1 that the differences are not due to chance. 


TABLE 2. Size oF PLots, YIELDS AND THE STANDARD DEVIATIONS OF PoTATO SPRAYING 
EXPERIMENTS IN 1934 


Size of Total number N _ Mean yields in bushels per Standard devia- Significant! 
lot of plants per * umber plots acre of different treatments tion of single difference be- 


cre plot per treatment 4 B Check Cc plot tween means 
.003 45 s 405 372 376 396 32.4 34.8 
06 900 8 391 365 375 388 19.4 20.9 
.06 900 12* 393 369 375 389 18.1 15.9 
18 2700 4* 393 369 375 389 16.6 25.3 


*Entire field excluding the ends. 

10dds of 30:1 that the differences are not due to chance. 

In 1934 similar results were obtained, but in general, the standard 
deviation of a single observation decreased more uniformly as the size 
of the plot was increased (Table 2). This decrease in deviation, however, 
was not proportional to the increase in area of the plot, resulting in a 
decrease in efficiency in the largest plot. 

On yield data collected on single plants in 1932 and 1934 the standard 
deviation that can be expected from a single plant was calculated using 
the variance method of analysis. This deviation was found to be approxi- 
mately forty per cent of the mean. From this value we can calculate the 
minimum number of plants necessary to measure a ten per cent differ- 
ence in yield with odds of 30:1 that the difference is not due to chance. 
The calculation was made by means of the following equation*“’, where 
n is the number required in one treatment and 2.15 is the ratio of 


Difference 

for odds of 30:1. 
Standard deviation (error) of Per cent difference to 
single plant in per cent of the be measured in whole 
mean in whole numbers a numbers 


Vn 2.15 
With a ten per cent difference to be measured when the standard de- 
viation of a single plant is forty percent, the number of plants required 
per treatment would be seventy-four. This minimum number of plants 
required per treatment has been exceeded in our yield figures in both 
tables. In fact, from the calculations of individual plant variation 8 


*Wood, T. B. The interpretation of experimental results. Jour. Bd. Agr., London, 
Sup. 7: 15-37. 1911. 

‘Livermore, J. R., and Neely, W. The determination of the number of samples 
necessary to measure differences with varying degrees of precision. Jour. Am. Soc. 
Agronomy 25: 573-577. 1933. 
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samples of 10 plants each or better, 16 samples of 5 plants each are the 
minimum number required for a good approximation of the results in 
any one treatment. For an experiment containing four treatments 80 
plants per treatment or 320 plants would be required for measuring 10 
per cent differences in yields. 

SumMary.—Some of the sources of error involved in determining the 
yield of potatoes in field experiments are discussed. 

The standard deviation of a single plot decreased as the size of the 
plot increased. This decrease in deviation was not proportional to the 
increase in area of the plot. The smallest plots, .002 to .003 acres, were 
the most efficient considering the land and labor involved. On a unit 
basis it is shown that about 80 plants are required in any one treatment 
to measure ten per cent differences in yield. 


A COMPARATIVE STUDY OF WIREWORMS IN RELATION 
TO POTATO TUBER INJURY 


By G. F. MacLeop and W. A. Rawtuns, Ithaca, N. Y. 


One of the questions most frequently asked by New York State po- 
tato growers has to do with forecasting the probable damage to potatoes 
from wireworms of varying numbers and several species. While it is 
obviously impossible to answer such questions with any degree of cer- 
tainty because of the multiplicity of factors involved, some quantitative 
field observations have been made which appear to be worthy of pre- 
senting. The data obtained are not considered as a sufficient basis upon 
which to forecast what may happen in a restricted area under the con- 
ditions prevailing during the last growing season. 

The procedure involved in securing the information presented was 
comparatively crude and simple. After the potato vines in western New 
York had died, eighteen fields in two counties were visited and ex- 
amined in some detail. The fields chosen were representative of the po- 
tato producing area where wireworms have been a major source of loss 
to growers. In each field a total of at least 20 hills of potatoes were se- 
lected at random, ten from the higher areas of a field and ten from the 
hollows or low areas. Each of these hills was dug up with a spade and 
the soil removed leaving a hole about 18 inches in diameter and 15 to 20 
inches deep. All of the soil which was removed was sifted thru a screen 
and the wireworms found were recorded as to species, number and size. 
All tubers one inch or larger in diameter were brushed off and any in- 
juries which they had received were recorded. The summarized results 
of all these examinations is presented in Table 1. 


Taste 1. WireEworm INjuRiES TO Potato TuBERS IN HiGH AND Low Areas oF Potato FIeLps 


High areas Low areas 
Average number of tubers (10 hills)... .. 59+14* 57414 
Average number of injured tubers (10 6+1.8 26 +7.4 


*Standard error. 
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Of the 2100 tubers examined injuries were decidedly more prevalent 
in lower, poorly drained areas than on the higher ridges of fields. While 
the average number of tubers per hill was essentially the same in both 
areas the total number of injured tubers in lower spots was three to four 
times greater. There was an extremely wide deviation in the numbers of 
tubers per hill but a notable consistency in the amount of injury in both 
higher and lower spots of fields. In computing the average number of 
tubers injured as shown in Table 1 no differentiation was made as to 
species of wireworms nor total numbers of potatoes per hill. Had both 
of these factors been taken into account the variation would have been 
materially reduced. 

The relative importance of the species involved in potato tuber in- 
juries as judged by the numbers found is presented in Table 2. The 
wheat wireworm, (Agriotes mancus Say) and the field wireworm (Lim- 
ontus ectopus Van Dyke) were most abundant. Apparently both these 
species were more numerous in the lower areas of fields but the wheat 
wireworm shows a stronger tendency toward a sharp division on this 
basis than does Limonius. The corn wireworm (Melanotus communis 
Gyll) was third in importance but this species actually occurred in only 
three of the fields in any numbers. The other species were of little or no 
importance as evidenced by the fact that they were frequently found in 
hills of potatoes which were not injured and they were never numerous 
in any but one field. In this particular field there were 42 Cryptohyphnus 
abbreviatus Say in 12 hills, yielding 94 tubers, none of which showed any 
injury. No other species of wireworms were present in this field. It is in- 
teresting to note that, even in the case of these economically unim- 
portant species, there is a marked tendency for larger numbers to occur 
in the lower areas. 


Tasie 2. CoMPARATIVE NUMBERS OF Five SpecteS OF WiREWORMS IN HIGH AND Low AREAS OF 
Potato Fretps 


Total number of wireworms (360 hills) 


Limonius ectypus Say 
Agriotes mancus Say. 
Melanotus communis Gyll 
Cryptohyphus abbreviaius Say 
Aeolus mellilus Say 


A possible explanation of the greater numbers of wireworms in low 
spots of a field is suggested from other field studies. The regions in which 
these investigations have been made have passed thru four unusually 
dry seasons. Grass or hay seedings, which comprise one crop in the potato 
rotation commonly used, have been very poor and sparse on the knolls 
because they dried out rather quickly and completely. Adults of the 
wheat wireworm normally select well covered or shaded moist areas in a 
field as places for oviposition and this may have been true of the other 
species. On the other hand the adults may have laid eggs indiscrimi- 
nately in all sections of a field but the young larvae may have perished 
either from lack of food or because of insufficient soil moisture. Future 
studies dealing with this matter are planned but more data is essential 
before definite conclusions may be obtained. 
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A further quantitative analysis of the figures was made on a hill by 
hill basis to determine the interrelationships of numbers of larvae, total 
numbers of tubers and the amount of injury. In the compilation of Table 
3 any hills which showed mixed populations, so far as species was con- 
cerned, were discarded and only pure populations were used. The ob- 
servations were classified on the basis of the numbers of wireworms 
present in each hill. Both the total and injured tubers per hill were re- 
corded. For obvious reasons the species and high or low areas of fields 
were segregated as indicated in Table 3. 


TABLE 3. COMPARISONS OF NUMBERS OF WIREWORMS IN RELATION TO FREQUENCIES OF PoTATO 
Tuser Derects 


Numbers of wireworms lto2 3to5 6to9 10 or more 
Limonius gue Say 
A mancus Say 
1:2 2:3 3:4 6:7 


1:1 


1:1 


In every case, regardless of species, injury was more frequent in low 
areas than on the knolls and ridges of the fields examined, even when the 
numbers of larvae involved were the same. Unfortunately not more 
than one or two individuals of Agriotes or Melanotus per hill were ever 
found in the higher parts of the fields. As mentioned before this seems to 
be characteristic of these two species at least. The wheat wireworm ap- 
peared to be most destructive with Melanctus second and Limontus 
third in importance so far as frequency of damage to potatoes was con- 
cerned. Moreover A griotes showed an occurrence of increased injury pro- 
portional to the increase in numbers of larvae, while Limonius and 
Melanotus apparently did not follow this trend as strongly. Further 
evidence of more frequent injury by the wheat wireworm is apparent 
when the numbers of cases where no injury occurred are considered. 
In the low areas where there were one or two Agriotes only, two cases 
with no injury to tubers occurred. With Limonius under the same con- 
ditions there were ten observations of one or two larvae per hill with no 
injury. Where more than two Agriotes per hill occurred there was injury 
in every case but with Limonius where 3 to 5 larvae were present in a hill 
five cases of no injury were recorded and with 6 to 9 per hill three cases 
without injury were noted. 

It seemed logical to assume that the amount of injury which any 
given number of wireworms might cause in a potato hill would probably 
be influenced by the numbers of tubers present in that particular hill. 
To obtain information regarding these relationships a series of exami- 
nations were made in 12 additional fields where the wheat wireworm oc- 
curred. The data secured has been summarized in the graphs shown in 
Figure 23. 

In hills where less than four tubers were found the proportion of in- 
jured potatoes increased more rapidly for any given number of wire- 
worms than where four or more tubers occurred. This relationship is of 
interest to growers since it indicates that a poor set of tubers may tend 


Melanotus communis 
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to result in increased injury. A further measure of the feeding activities 
of wireworm larvae as reflected by the numbers of entrance holes in 
tubers is presented in the second set of curves. There were apparently no 
marked differences in the number of holes any given number of wire- 


wireworm /arvae 
Fic. 23.—The numbers of larvae of the 
wheat wireworm (A. mancus Say) in re- 
lation to (upper graph) the proportion 
of tubers injured and (lower graph) the 
average number of holes in potatoes. 


worms made which could be attributed to the varying numbers of tubers 
present for them to feed upon. It is of interest to note that the number 
of entrance holes in potato tubers shows a close, straight line relationship 
to the numbers of wireworms present. When the proportion of injured 
tubers is considered a very different picture is obtained. Both of these 
measures of the extent of injury are of value but the differences involved 
should be kept in mind in interpreting any quantitative data of wire- 
worm injury. 
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NOTES ON SUMMER CONTACT SPRAYS FOR PEACH! 
By S. W. Frost, The Pennsylvania State College 


There is a definite place for the application of soaps and summer oil 
emulsions on peach to control certain insects. Dormant oils can be used 
to cut down the infestations of lecanium and red-spider but these insects 
often increase to dangerous proportions during the summer. Soaps and 
oil-emulsions appear to be the only satisfactory method of holding sum- 
mer broods of these insects in check. A few experiments have been con- 
ducted with materials of this sort. 

MARGIN oF Sarety.— During the summer of 1934, contact insecticides 
were applied to three commercial orchards. One and a half per cent oil 
emulsion was used on July 14 on a block of Carman, Rochester, Belle of 
Georgia, Greensboro, Elberta and Hale. No injury resulted and a heavy 
infestation of red-spider was cleaned up. One and two per cent oil emul- 
sions were applied to a large block of Hale, Bracket and Belle of Georgia, 
ten days after the application of flotation sulphur. No injury followed 
the treatment, at the same time excellent control of the red-spider was 
obtained. In another orchard, one and a half per cent oil emulsion was 
applied to a block of Elberta, Hale and Belle of Georgia, following self 
boiled lime sulphur. A few of the Hale and Belle of Georgia trees were 
severely burned. A check showed that the application was exceedingly 
heavy, the trees were weak, nitrate of soda had been applied earlier in the 
season, and pure oil emulsion had evidently settled in the spray hose and 
was sprayed on the first few trees. That this burning was unusual is evi- 
dent, for a mixture of two gallons of oil emulsion, three pounds of basic 
arsenate of lead and ten pounds of bentonite sulphur was applied to an 
adjacent Hale tree one week after the burning noted above. No injury 
resulted from this application. 

Two per cent oil emulsion has been used on Elberta for five consecutive 
years with no signs of injury. The sprays were applied from the time of 
the petal fall until late August and early September. The oil, lead and 
sulphur combination has been applied to Elberta for four consecutive 
years with no signs of injury. 

Incidentally, two per cent oil emulsion has been applied to York Im- 
perial for four consecutive years without signs of injury. When four ap- 
plications were made during the season, with arsenate of lead added, the 
codling moth was held in check. Coposil was used with oil emulsion on 
York Imperial with no apparent injury. 

Rep Spiper.—Summer oil-emulsions used at one and two per cent 
dilutions, and soaps used at the rate of one pound to one hundred gallons, 
gave fair to excellent control of red-spider. Nicotine sulphate was ap- 
parently ineffective. The problem was complicated by numerous pred- 
ators; thrips were numerous; Hemerobiid, Cocinellid and Dipterous 
larvae and Capsid nymphs were abundant. It was also difficult to de- 
termine the percentage of red-spiders that was washed off by the spray 


'Publication authorized by the Director of the Pennsylvania Agricultural Ex- 
periment Station November 20, 1934, as Technical Paper No. 667. 
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and the number of dead red-spiders that fell off after spraying. These 
irregularities may account for the relatively low percentage of kill by 
linseed oil soap. The number of red-spiders per leaf in this case are notice- 
ably low. 

The oil emulsions summarized in the following table were applied be- 
tween eight and nine o’clock on the morning of July 9 with 450 pounds 
pressure, with temperatures varying from 72° to 78°, and humidity from 
60° to 45°. The soaps and nicotine were applied between one and four 
on the afternoon of July 18, with 250 pound pressure, with the temper- 
ature varying from 78° to 81° and humidity from 50° to 55°. No injury 
resulted from the application of these materials. 


Rep-Spiper Counts 


Number Number Total Number Percentage 
Treatment leaves eggs number dead dead 

examined unhatched Red-spider Red-spider Red-spider 
Check 40 4,693 5,396 1,307 24.2 
1 per cent oi] emulsion.......... 40 2,258 2,945 2,833 96.2 
2 per cent oi] emulsion.......... 40 1,262 2,460 2,450 99.5 
Corn oil soap 1 Ib. to 100... ..... 25 — 4,087 3,773 92.3 
Cocoanut oil soap 1 Ib.-100...... 25 _——- 3,630 3,530 97.2 
Linseed oil soap 1 Ib.—-100....... 25 —— 1,725 818 47.4 
Nicotine sulphate 1 pint 100..... 25 — 3,733 2,408 64.7 


Other materials were sprayed on Elberta on August 8. The weather 
was overcast, the temperature varied from 68° to 72° and the humidity 
from 80° to 75°. The following materials were applied with 250 pounds 
pressure: lethane No. 410, 1 pint to 100; lethane No. 420, 1 pint to 100; 
nicotine sulphate, 1 pint, and lethane spreader, % pint to 100; 5 per cent 
pine tar soap, 3 Ibs. to 100; 10 per cent pine tar soap, 3 Ibs. to 100; lin- 
seed oil soap, 6 Ibs. to 100; corn oil soap, 6 Ibs. to 100; and cocoanut oil 
soap, 6 Ibs. to 100. These sprays were directed against the red-spider 
but heavy rains following the sprays put an end to the red-spider prob- 
lem and counts were useless. No injury resulted from any of the appli- 
cations. 

ORIENTAL Fruit Motu.—Sufficient evidence has been gathered dur- 
ing the past seasons to show that oil emulsions and arsenate of lead ap- 
plied at the peaks of the broods of the oriental fruit moth, give no relief. 
During 1934, 2 per cent summer oil emulsion with 3 pounds of basic 
arsenate of lead and 10 pounds of bentonite sulphur, was applied at the 


petal fall, shuck fall and on June 19 and July 19. The results were de- 
cidedly negative. 


ORIENTAL Fruit Motu Counts* 


Thinnings Picked fruit 
Treatment Number Number Per cent Number Number Per cent 
fruit wormy fruit wormy fruit fruit wormy fruit wormy fruit 
4 applications oil, lead, 
sulphur combination 1,000 246 24.6 1,428 100 7.4 
Self boiled lime sulphur 1,000 227 22.7 1,372 97 7.0 


*Superficial examination without cutting fruit. 


There is need for further tests with summer contact sprays, especially 
combinations of oil emulsions and various types of sulphurs and their 
application to different varieties of peach. 
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LARVAL PRODUCTION AND ADULT EMERGENCE OF THE 
APPLE FRUIT FLY IN RELATION TO APPLE 
VARIETIES 


By C. O. Dirks, Matne Agricultural Experiment Station 


In 1929 the Maine Agricultural Experiment Station began an investi- 
gation of the dispersal habits and general biology of the apple fruit fly 
(Rhagoletis pomonella Walsh.). In 1932 and again in 1933 papers by 
Phipps and Dirks (5) (6) reported the results of the dispersal studies. 
Preliminary results dealing with the biology of this insect were brought 
forward in 1933 by the same authors (7). The present paper deals with 
certain new and interesting data secured during the last three years at 
Monmouth, Maine upon the biology of this major apple pest of New 
England. 

LARVAL PRopUCTION AND EMERGENCE IN RELATION TO APPLE VARI- 
ETIES.—Red Astrachan, Wealthy and Baldwin apples were selected as 
desirable varieties to study for determining the rate and time of larval 
production for a summer variety, a fall variety, and a winter variety 
respectively. Apples were chosen from unsprayed, and usually completely 
neglected orchards in which the fly population was high. The fruits in 
many cases were small and deformed by apple scab, plum curculio and 
other insects. After the oviposition period of the flies for the variety 
and before the larvae were emerging in numbers, the fruits were gath- 
ered and placed upon concentrating racks. Two or three times a day the 
maggots were counted and removed from the trays, where the larvae 
accumulated as they dropped from the apples. Immediately after count- 
ing, the larvae were transferred to bottomless overwintering soil boxes. 
A more complete description of the apparatus used has already ap- 
peared (7, p. 350). Fly emergence records were secured from the soil 
boxes for several seasons following deposition. 


TABLE 1. LARVAL PRropuUCTION BY VARIETY 


a Number of Number of recov- Number of larvae 
Variety Year apples used ered larvae per 1000 apples 
a 1931 1,950 6,957 3,567 
1932 3,400 11,789 3,467 
Red Astrachan.............. 1933 5,872 13,410 2,312 


Total or average.......... 
*Most of apples stolen October 18, 1931. 


Table 1 gives the larval production by varieties for three years. The 
tabulation of the production on the basis of 1000 apples gives a means 
of comparison between the three varieties and for the different years. 


5,430 26,836 4,879 
3,059 6,540 2,138 
Ea 5,900 24,117 4,087 
Total or average.......... 14,389 57,493 3,710 
Se 1,000 246 246 
3,800 548 144 
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Red Astrachan and Wealthy develop a very large number of larvae in 
comparison with Baldwin. The production of three or four larvae per 
apple from either of these early varieties emphasises the importance of a 
few neglected trees as a source of fly infestation for an entire orchard. - 

The grouping of apples into seasonal varieties is highly desirable when 
considering the time of larval emergence from the fruit. The rate of de- 
velopment of the larva is dependent primarily on the rate at which the 
apple matures. Also, field observations show that the flies oviposit first in 
the-summer varieties, and later in the fall and winter ones. A summer 
variety such as Red Astrachan that matures its fruit early and mellows 
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Fic, 24.—Average number of larvae per day that emerged from 1000 apples 
of each of the varieties, Red Astrachan, Wealthy and Baldwin. Three- 
vear average, 1931-1933 inc. 


rapidly enables the larvae to develop early. Larval emergence from Red 
Astrachan begins three to four weeks prior to that from Wealthy and 
Baldwin. Summer varieties of which Red Astrachan is typical have a 
relatively short period of approximately a month in length when the 
larvae leave the fruits in large numbers. 

Figure 24 shows the average number of larvae per day that emerge 
from 1000 apples of each of the three varieties, Red Astrachan, Wealthy, 
and Baldwin. 

Larvae from Wealthy begin to emerge about three weeks later than 
from Red Astrachan. The same interval of three weeks occurs between 
the two varieties when the period of most rapid emergence is compared. 
However, considerable numbers of larvae continue to leave Wealthy 
fruits for a period of six or seven weeks after the height of emergence 
for this variety. 

In comparison with Red Astrachan and Wealthy, the Baldwin variety 
has a very much lower rate of larval production, and the emergence is 
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materially extended until cold weather stops all insect development. 
Small numbers of larvae leave the Baldwin fruits over a long period, 
beginning in early September and not ending until near mid November. 
The heaviest larval emergence with this variety occurs during the latter 
part of October and during early November. 

Fry EMERGENCE BY YEAR AND BY VARIETY.—The fact that some of the 
flies of the apple fruit fly do not emerge until the second summer 
after pupation has been observed by a number of investigators. Three- 
year cycle flies of this insect have not previously been reported altho 
Lathrop and Nickels (4, p. 19) secured flies the third and fourth sum- 
mers after pupation with the blueberry fruit fly. In the summer of 1934 
from an original lot of 17,120 larvae deposited in the fall of 1931, a total 
of 7 flies were secured in this investigation. These insects represent a 
very small carry-over of three-year-cycle flies. 

Two-year-cycle flies have varied in number from .91% to 2.21% of 
the original larvae. The two-year and three-year-cycle flies appeared 
during the same period as the regular one-vear-cycle flies. 

Observations covering three years and based upon 55,874 larvae have 
given a fly emergence for one-year-cycle flies that varied as widely as 
21.49% to 48.14% of the original larvae. 


TABLE 2. SUMMARY OF THE RECORDS OF EMERGENCE OF FLIES DuRING ONE-YEAR, TWO-YEAR AND 
THREE-YEAR PERIODS 
Year of fly emergence 
One year cycle Two yearcycle Three year cycle Total fly 
Year Numbers emergence 
larvae oO Per cent Per cent Per cent 
developed larvae i Total of flies Total of flies Total of flies 
i flies to larvae flies to larvae flies to larvae 
154 2.21 5 07 
130 1.10 - — 


1 
174 1 
60 


65 
71 
91 
Average. . od 1.31 
Baldwin... . d 1.61 
Baldwin.... 2 21. 6 

Baldwin... . — 
61 


Average. . 28. 1 


The data in Table 2 indicate that the fly production from Red As- 
trachen and Wealthy varieties is about equal. During two of the three 
years of this study the percentage of first-year-cycle flies from Baldwins 
has been lower than from the other two varieties. These data also indi- 
cate that fly emergence from each 100 larvae will in most years range 
between 30 and 40 for one-year-cycle flies, and be around 2 for two- 
year-cycle flies, while three-year-cycle flies being less than .1% of the 
larvae developed are of little practical significance. 

Periop or Fty EMERGENcE.—During the progress of the studies on 
the emergence of flies, a wide range of conditions varying as to shade, 
soil and apple varieties have been under observation. Soil temperatures 
appear to have influenced time of fly emergence to a greater extent than 
the time of maturity of the fruit in which the larvae developed. Emer- 


Astrachan 1933 6,645 990 «(29.9 6.045 29.94 
2 4.260 41.90 
- 2.250 34.38 
— 4,691 38.15 
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gence cages maintained in full sunshine have yielded flies ten to thirteen 
days earlier and the height of emergence has occurred ten to thirteen 
days earlier than cages maintained in full shade. Wealthy and Red As- 
trachan gave these results during both 1933 and 1934. It is evident that 
under orchard conditions infested apples dropping on the south side of a 
tree and exposed to sunshine would produce flies much earlier than drops 
completely shaded on the north side of a tree. No consistent differences 
in time of fly emergence has been apparent in our studies at Monmouth, 
during the last three years, between apple varieties, whether the larvae 


+ T T 


emer 
Pete! accumulative —— 1932 fly emergence 
spargence 50% | 


y 
n 
a 
a 


July 


Fic. 25.—-Comparative apple fruit fly emergence during 1932-1934 inclusive 
at Monmouth, Maine. These graphs are based upon daily examinations of 
emergence cages under varying conditions of shade and soil for a number 
of apple varieties. During the three years the records included a total of 
over 39,000 flies. 


developed from summer, fall, or winter fruits. Baldwin fruit material, 
however, developed so small a number of flies that the relation between 
emergence from this variety and that from earlier varieties could not be 
definitely established. A number of investigators including Porter (8, p. 
45) in Connecticut, Chapman and Hammer (2, p. 28) in New York and 
Phipps and Dirks (7, p. 354) in York County, Maine report that flies 
developing from early-maturing varieties tend to emerge at an earlier 
date than flies originating in later varieties. However, certain other 
workers have indicated there is no relation between fruit maturity and 
fly emergence. 

Fly emergence, for all varieties and for all cage conditions is sum- 
marized in Figure 25 for Monmouth, Maine. The seasons of 1933 and 1934 
are believed to approximate average conditions. A late and extended fly 
emergence in 1932 was observed in Maine and was also reported in other 
fruit sections. Chapman and Hammer (2, p. 27) observed a late season 
for the flies in both the Hudson River Valley and Lake Champlain 
Valley districts of New York in that year. 
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A period of 6 weeks, beginning near the 25th of June and extending to 
August 10, covers the period of fly emergence during the average season, 
under southern Maine conditions. A few straggling flies emerge all 
through August but as will be shown later these are mostly males. ; 

Two sprays, timed to be applied between July 5 and 10 for the first, 
and between July 18 and 22 for the second, have enabled apple growers 
to secure generally successful control of the apple fruit fly in commercial 
orchards, during the last two seasons. Two sprays applied in 1932 to 
correspond with the later schedule of fly emergence were not so gen- 
erally satisfactory, suggesting the desirability of three applications when 
the emergence is materially extended, if conditions are such that ex- 
cessive spray residue on the fruit will not be present at harvest time. 
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Fic. 26.— Daily records of emergence and of the proportions of male and female 
apple fruit flies at Monmouth, Maine, 1934. Data based upon a total of 
9, one- year-cycle flies. 


PROPORTION OF SEXES.—The majority of the early emerging flies are 
females, while most of the late emerging individuals are males. As the 
season advances the proportion of females to males gradually decreases. 
The period during which the sexes occur in about equal numbers coin- 
cides with the height of emergence. The equal proportion of sexes at the 
peak of emergence was noted to be true during each year of this study. 
Females were each day more abundant than males until the decline in 
the seasonal emergence had arrived, except a period of 2 days in 1933 
when rain fell and the total emergence for those days was materially 
lowered. Total daily sex determinations involving one-year-cycle and 
two-year-cycle flies and approximating 39,000 flies during 1932, 1933 
and 1934 are used in arriving at these conclusions. Figure 26 shows the 
daily total fly emergence and the daily proportion of males and females 
for 1934. At the end of the emergence period when straggling numbers 
of flies may come from the ground for several weeks, the proportion of 
males to females was approximately two to one. This fact makes the 
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control of the late emerging flies of even less importance than if the sexes 
were more nearly equal. Table 3 gives the percentage of females in the 
first 10% of the emergence and the last 10% of the emergence. 


TABLE 3. PERCENTAGE OF FEMALES DuRING EARLY EMERGENCE AND LATE EMERGENCE OBSERVED 
DwrinG 1932, 1933, AND 1934 


Females in first 10% Females in last 10% 
Year of emergence of emergence of emergence 


29 

33% 
33% 


Each year the total number of females emerging during the season has 
been in excess of the males. That the females occur in greater numbers 
than the males has been observed by Caesar and Ross (1, p. 17) in 
southern Ontario, by Brittain and Good (3, p. 19) in Nova Scotia, by 
Porter (8, p. 17) in Connecticut and by certain other investigators. For 
the period of these studies the emergence has averaged 54.7% females. 
This is indicated in Table 4. ; 


TABLE 4. PROPORTION OF THE SEXES EMERGING FROM ALL CAGES OBSERVED DuRING 1932 1933 
AND 1934 


Total number of flies Per cent 
with sex determined Males Females of females 


61.6 
51.7 
50.9 


Average for 3 years 


LITERATURE CITED 


. Caesar, L., and Ross, W. A. 1919. The apple maggot. Ontario Dept. Agr. Bul. 
271, 32 p., illus. 
2. CuapMAN, P. J., and Hammer, O. H. 1934. A study of apple maggot control 
measures. N. Y. Geneva Agr. Expt. Sta. Bul. 644, 40 p., illus. 
3. Brittian, W. H., and Goon, C. A. 1917. The apple maggot in Nova Scotia. Nova 
Scotia Dept. Agr. Bul. 9, 70 p., illus. 
4. Laturop, F. H., and Nicke ts, C. B. 1932. The biology and control of the blue- 
berry maggot in Washington County, Maine. U. S. Dept. Agr. Tech. Bul. 275, 
76 p., illus. 
. Puipps, C. R., and Dirks, C. O. 1932. Dispersal of the apple maggot. Jour. Econ. 
Ent. 25: 576-582, illus. 
6. -——————. 1933. Dispersal of the apple maggot —1932 studies. Jour. Econ. Ent. 
26: 344-349, illus. 
7. ——————. 1933. Notes on the biology of the apple maggot. Jour. Econ. Ent. 26: 
349-359, illus. 
. Porter, B. A. 1928. The apple maggot. U. S. Dept. Agr. Tech. Bul. 66, 48 p., 


illus. 


| 
67% 
Year 
| 


204 JOURNAL OF ECONOMIC ENTOMOLOGY [Vol. 28 


FURTHER NOTES ON BREEDING MACROCENTRUS AN- 
CYLIVORUS ON LARVAE OF THE ORIENTAL FRUIT 
MOTH 


By Puitie GARMAN and W. T. BrigHam 


Successful quantity breeding of Macrocentrus under laboratory con- 
ditions depends in part upon maintenance of a fair rate of increase as 
well as a normal sex ratio. Our method of breeding has been outlined in 
Bulletin 356', but subsequent work has given additional data of some 
interest. The object was to find what differences the age of fruit moth 
larvae presented to the parasites for oviposition made in the number 
finally reared, the average percentage parasitism and the sex ratio. The 
series involved in the experiments included 4, 5 and 6-day larvae reared 
in green apples at 80° F. These, according to previous work', would be in 
the second and third instar for 4-day, second and third (majority in third 
instar) for 5-day, and third to fifth for 6-day larvae. It is apparent that 
there is much more activity on the part of Macrocentrus females when 
presented with the older larvae and, as indicated in Table 1, there 
was a much greater increase, and a much more favorable ratio of fruit 
moth eggs to number of adult parasites reared. At the same time the 
percentage of parasitism is more favorable for the older larvae which 
indicates that more are reached by the parasites. On the other hand the 
number of males is only slightly greater. The actual parasitism, how- 
ever, depends in part upon the number of larvae presented, which 
unfortunately cannot be estimated accurately with the method used. 


The nearest approach to such an estimate is given by the number of 
fruit moth eggs used on the apples before exposure to parasite action. 
It is evident that doubling the number of eggs used, (presumably also 
the number of larvae), doubled or nearly doubled the number of para- 
sites reared. 


TaABLe 1. Comparison or 4, 5 anp 6-Day Frutt Mora Larvae FoR REARING MACROCENTRUS 
5 Day 
2 

Number fruit moth eggs used f f 3, 1,678 
Number Macrocentrus females used. . . . 26 36 2 35 
Number fruit moth eggs used per female 

Macrocentrus in cage 105 35 92 
Ratio fruit moth eggs to number Macro- 

centrus reared 8.7 tol 
Number Macrocentrus reared per female 

used in cage 
Per cent parasitism 
Per cent males reared 


Table 2 gives the data from one of the most successful breeding tests 
with 6-day fruit moth larvae. It will be noticed that the ratio of increase 
shows a tendency to improve towards the latter part of the test when 
fewer individuals were present in the cage. This condition was observed 
in five out of six similar experiments. It is not believed that such a condi- 
tion is due to increased oviposition on the part of individual parasites 


1Conn. Agr. Exp. Station, Bul. 356. 1933. 
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but more likely to the the fact that prolific females often survive and 
continue to lay eggs after all others have perished. 


Taste 2. Continvous RECORD OF MACROCENTRUS ParasitismM Usinc 6-Day LARVAE 


Number Number _ Ratio 
Macrocentrus in cage reared increase 


SSSSSSSSSES 


As a general result of the information obtained it has been possible to 
increase production of Macrocentrus at the Connecticut Station so that 
more than 41,000 were reared between January 1 and August 31, 1934. 
About 24,000 were liberated in orchards during the summer. The num- 
ber cited includes about 6,000 reared the previous autumn and carried 
over the winter, but the remainder is a much greater number than we 
have obtained in any similar period previous to 1934. 

The cages used in all experiments were 14 inch cubes* covered with 
cheesecloth, except for the bottom, and were placed in sand. Tempera- 
ture in the room during the tests averaged about 74° F. and the average 
relative humidity was about 60 per cent. Within the cages humidity 
averages 67 per cent under similar conditions. Light came from 25 watt 
daylight bulbs above the cages, and during the day from a nearby 
window. I]lumination in these cages is about 10 foot candles during the 


day. 


SUBSTITUTES FOR LEAD ARSENATE IN CHERRY FRUIT 
FLY CONTROL’ 


By HuGu GLascow, New York State Agricultural Experiment Station, 
Geneva, N. Y. 


The greater part of the sour cherry crop produced in New York is dis- 
posed of through the canning factories as canned or frozen fruit to be 
used ultimately in pie making. Under these conditions lead arsenate 
leaves little to be desired as a means of control for the cherry fruit flies 
since its consistent use insures almost complete freedom from maggot 
infestation. Such a high degree of control has come to be accepted by 
cherry growers generally as a matter of course, and any proposed sub- 
stitute would hardly be acceptable unless it closely approached that of 
lead arsenate in efficiency. 

Since the regular fruit fly sprays are ordinarily not applied until the 
fruit is approaching maturity, there is little opportunity for any exten- 


*Size 12 x 14 x 16 inches, 
s’Approved by the Director of the New York State — ultural erin Station 


for publication as Journal Paper No. 84, Feb. 14, 1 
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sive weathering away of the resulting residues before the crop is har- 
vested. On this account rather large amounts of spray residue are likely 
to accumulate on the fruit by harvesting time, particularly in the case 
of better sprayed orchards. 

When such fruit is to be disposed of at the canning factory, residues 
even several times the tolerance need cause but little concern since these 
are very largely removed in the washing process through which the 
cherries are regularly passed at the factory. 

The general problem of cherry fruit fly control, however, is compli- 
cated by the fact that in many cases at least a part of the fruit in an 
orchard and in some localities the entire crop must be disposed of as 
fresh fruit. Under such conditions the spray residue problem is likely to 
become acute at any time wherever the regular spray program is fol- 
lowed. To meet this situation and guard against the building up of exces- 
sive amounts of spray residue on cherries that are to be handled as fresh 
fruit, various modifications of the regular control practices have been 
resorted to. In this connection may be mentioned such expedients as 
reducing the concentration of the regular lead arsenate spray, decreasing 
the number of applications called for in the regular program, or the sub- 
stitution in the fruit fly spray of insecticides less objectionable from a 
health standpoint than lead arsenate. Owing to the fact that the cherry 
fruit flies are, as a rule, not difficult pests to combat, it has been found 
possible to greatly reduce the concentration of the regular lead arsenate 
sprays without serious loss in efficiency. In well cared for commercial 
orchards one pound of lead arsenate has given a degree of control almost 
if not quite as good as the standard 3 pounds to 100 gallons, with a 
corresponding reduction in the amount of the arsenical adhering to the 
fruit at harvest time. A progressive decrease in the lead arsenate dosage 
as the season advances and the fruit approaches maturity has been 
found more satisfactory in many ways than a uniform reduction in all 
the fruit fly sprays without regard to time of application. 

By increasing the lead arsenate dosage in the regular application that 
is ordinarily timed a week or ten days after the petalfall, to four or even 
five pounds in 100 gallons, a heavy deposit of the arsenica! on the foliage 
results, much of which should carry through into the period when the 
flies appear in numbers on the trees. The fruit at this time is compara- 
tively small and there is therefore much greater opportunity for the spray 
film to weather away than where applied later in the season. If the lead 
arsenate dosage is then cut in the first regular fruit fly spray to 1 pound, 
and still further to from % to 3% pound in the second, a marked reduc- 
tion in the spray residue occurring on the fruit at harvesting time can 
be accomplished without seriously endangering control, at least in well 
cared for commercial plantings. While such a program as this naturally 
results in greatly lessening the spray residue hazard, even such a drastic 
reduction in dosage has not always insured complete freedom from ob- 
jectionable amounts of spray residue on the mature fruit. There is, there- 
fore, unquestionably a real need for some less objectionable substitute 
for the highly efficient lead arsenate in order to avoid the need of wash- 
ing so fragile a crop as the sour cherry. 


Our 
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For several years various substitutes for lead arsenate have been 
tried, such as calcium arsenate and the fluosilicates, particularly cryo- 
lite, as well as certain fixed nicotine preparations. 

Calcium arsenate in the amounts used has been found little if at all 
inferior to lead arsenate in cherry fruit fly control and, although some- 
what more inclined to cause foliage injury, this does not appear to be so 
pronounced on cherries as in the case of apples and can be corrected in 
large measure by the addition of hydrated lime. Calcium arsenate may 
therefore be classed as an acceptable substitute for lead arsenate in 
cherry fruit fly control, entirely eliminating as it does the lead hazard, 
and having the further advantage of weathering off the fruit somewhat 
more rapidly than the lead under the influence of rain, but it is still an 
arsenical and as such is open to objection. 

Both barium fluosilicate and cryolite in repeated tests have given 
satisfactory control of the cherry fruit fly, cryolite in particular showing 
up to good advantage, in some cases appearing to give a higher degree of 
control than the lead arsenate. ‘ 

If it were not for the objectionable nature of the residues following the 
use of fluorine compounds, these materials would hold a great deal of 
promise for use in cherry fruit fly control. As the situation now stands, 
however, their substitution for the arsenicals in cherry fruit fly control 
would be hard to justify. 

Our experience with fixed nicotine preparations such as the bentonite- 
nicotine sulfate combinations has so far not been entirely satisfactory. In 
some cases applications of these materials have apparently resulted in a 
marked reduction in fruit fly injury, but on the whole the control has 
been distinctly inferior to either the arsenicals or the fluorine compounds 
used. 

Recent tests with powdered derris root applied as a spray suggest that 
this material may prove useful in cherry fruit fly control where the crop 
must be disposed of on the fresh fruit market. Derris powder carrying 4 
per cent rotenone, when applied at the rate of 2 pounds to 100 gallons, 
reduced the fruit fly infestation in one large sour cherry orchard from 
approximately 30 per cent in 1933 to less than 1 per cent in 1934 follow- 
ing three applications made during the fruit fly period. 

The orchard in question had not been sprayed since 1930 and during 
the succeeding three years the fruit fly population had built up until 
in 1933 approximately 30 per cent of the fruit was infested. 

The three applications of powdered derris made in 1934 covered 
approximately the same period as the two fruit fly sprays called for in 
the regular cherry spray schedule where lead arsenate is the insecticide 
used. If derris continues to give as good control of the cherry fruit fly as 
it did in this orchard in 1934 it should prove a very useful substitute 
for the arsenicals in those orchards or localities where the fruit is not 
grown exclusively for the canning factory. 
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BIOLOGY OF 7OMOSTETHUS MULTICINCTUS (Roh.), A 
SAWFLY ATTACKING ASH 


By GreorGe S. LaANGrorp and H. S. McConne i, University of Maryland, 
College Park, Md. 


In scattered localities in central Prince George's County white ash, 
Fraxinus americana is defoliated each year by the sawfly, Tomostethus 
multicinctus (Roh.). The writers have observed the defoliation for the 
past five years. One individual stated that defoliation had occurred 
annually in his community, to his knowledge, since 1921. Other lo- 
calities from which this sawfly has been reported are Falls Church, Vir- 
ginia; Washington, D. C. and Manhattan, Kansas. White ash, as far as 
it is known, is the only host plant on which the insect can complete its 
life cycle. Green ash seems to be immune from attack, and certain varie- 
tal variations of the white ash are apparently not injured. The only 
other plants the writers have observed this insect feeding upon were 
California privet and Japanese honey suckle. A privet hedge beneath a 
white ash tree in Riverdale was completely defoliated. However, in no 
instance were eggs observed being deposited in privet leaves. 

The biological notes here submitted are a summary of a detailed study 
made of the insect during the last half of the year 1933 and the year of 
1934. 

Overwintering takes place as pre-pupae in an earthen pupal cell con- 
structed from one-half to one inch below the surface of the ground. The 
first pupa of the season observed was on April 1, and the last May 17th. 
However, by April the 20th most of the overwintering insects had trans- 
formed into pupae. The following is the percentage of individuals in the 
pupal stage on the dates given : April 5, 25%; April 9, 66%; April 20, 
92%. The length of the pupal period averaged 16 days. 

The overwintering pre-pupae is a much shriveled individual of a 
yellowish color except for dark minute eye spots, mandibles and spir- 
acles. As the pupa is formed a moulting takes place and the cast skin is 
pushed to the rear of the cocoon. The newly formed pupae are yellowish 
or lemon yellow in color except for the compound eyes which are black. 
As development continues the pupae gradually darken or become black. 
This occurs first in the head and then in the thoracic region. Finally the 
abdomen darkens and is striped with yellow. This occurs shortly before 
the adult is completely developed. Just before the emergence of the 
adult the entire abdomen darkens and becomes black. The pupae vary 
considerably in size. Individuals measure from 6 to 11 mm. in length. 
The average length is about 7 mm. 

The adults, as in the case of the pupae, vary considerably in size. The 
average length is about 8 mm. but individuals may vary from 6 mm. to 
9 mm. The adults usually make their appearance when the leaf buds 
first begin to show green. This past year they made their first appearance 
on April 22 and increased in abundance until around April 26, after 
which date they gradually began to disappear until May 7 when only 
an occasional adult could be found. On April 26, during the warmer 
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part of the day, they were so numerous as to completely fill the air in and 
around the trees. In the afternoon every terminal bud on a series of 
white ash trees under observation was covered with clusters of the in- 
sects. In each cluster there were from five to thirty-five sawflies. 

The eggs are transparent, elongated and slightly curved and measure 
about 1 mm. in length. They are deposited beneath the tissue along the 
outer margin of the leaflets, usually just as the bud clusters are unfold- 
ing; however, they may be deposited in tender leaves that are open. Im- 


bad 


A 


Fic. 27.—Tomosthethus multicintus (Roh.) 


(a) prepupa; (b) pupa; (c) pupal cell; (d) adult; (e) ovarian eggs; (f) egg in leaflet; 
(zg) sawflies clustered on bud. 


mediately after the egg is laid it is rather difficult to detect, but before 
hatching it swells and is easily detected in the leaflet margins. Frequently 
where an infestation is heavy, eggs are so abundant that the leaf margins 
are killed. It is not uncommon to find 10 or more eggs to a leaflet. As 
high as 42 have been counted in a leaf. Egg infestations of this kind 
frequently cause growing leaflets to be deformed, the deformity evidences 
itself as cupped or heavily indented leaflets. Oviposition was first ob- 
served to take place on April 30. The incubation period for the eggs is 
from 6 to 8 days. The number of eggs that a female is capable of laying 
is not known, but ovarian counts showed individual females to contain 
from 30 to 58 practically fully developed eggs. One female contained 248 
developed and undeveloped eggs. 

Upon hatching the larvae are about 2 to 3 mm. in length, transver- 
sally wrinkled and of a yellowish white color except for black eyes and 
brownish thoracic legs. After feeding the alimentary tract is visible and 
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has a greenish tint. The larvae grow rapidly apparently moulting five 
times; the general color and markings changing slightly with each 
moult. The full-grown larvae vary from 14 to 20 mm. in length. The 
newly hatched larvae usually emerge on the upper surface of the leaf but 
migrate to the lower surface before feeding. Here in the early stages of 
feeding they cut small holes in such a way as to give the leaf a shot-hole 
appearance, but as the larvae grow and feeding continues, practically 
the entire leaf is destroyed. Only 10 to 12 days are necessary for the 
larvae to complete their development. Hatching began on May 6 and 
practically all the larvae had reached maturity by May 17. At this time 
many larvae had moulted for the fifth time and were entering the 
ground and constructing their pupal cells. On this date the trunks of the 
trees and the ground beneath were covered with migrating larvae. From 
this time on the larvae diminished rapidly until May 24 when practically 
all had entered the ground. There is only one brood annually. 

Several trees under observation were completely defoliated in the brief 
period of five days. In instances the larvae were so abundant that the 
ground beneath the infested trees was covered with excrement. 

During these observations two ichneumonid parasites were discovered 
attacking this insect. One, a Tryphonine, emerges about the same time 
that the adult sawfly emerges, and lays its eggs in the sawfly eggs. This 
parasite does not kill its host until after it enters the ground. The first 
cocoons of this species were found on June 10. The other parasite, a 
species of Pezoporus, emerges about the time the sawfly larvae have 
finished feeding. On May 17 large numbers of males were observed and a 
few days later females were observed in leaves and grass in the vicinity 
of infested trees. Apparently Pezoporus attacks the sawfly only after 
the pupal cell is completed. There is evidence that the females are fos- 
sorial, but the depth they are capable of going into the soil was not 
determined. Other enemies observed was the mite, Pediculoides ventri- 
cosus, and what appeared to be a fungus disease. In addition to the 
above, robins and blue jays were observed to feed on the larvae. 

Over a period of several years applications of arsenicals have been 
made for control. These have always proved effective. 
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ADVANTAGES AND LIMITATIONS OF ORGANIC 
INSECTICIDES 


By R. C. Roark, Insecticide Division, Bureau of Entomology and Plant Quarantine, 
. S. Department of Agriculture, Washington, D. C. 


Efforts to develop new insecticides are now being made more vigor- 
ously than ever before by State and Federal chemists and entomologists 
and by insecticide manufacturers. This activity is due to the failure of 
the standard insecticides to control many of our worst pests and to the 
action of pure food and public health officials in establishing tolerances 
for arsenic, lead, and fluorine spray residues on foodstuffs because of the 
menace to public health. At present the greatest attention is being 
directed to finding a substitute for lead arsenate for combating the cod- 
ling moth. In lead arsenate we have a material which is at present very 
cheap and which is reasonably effective in controlling the codling moth 
except in heavily infested districts. Moreover, lead arsenate has been 
in common use for spraying apples for over thirty years, spray schedules 
have been built up around it, and farmers have learned how to use it. 
The objection to lead arsenate as a spray material is due to the residues 
of lead and arsenic that it leaves on fruit. For the crop season of 1934 
the tolerance for lead is 0.019 grain lead (Pb) per pound (equivalent to 
2.7 p.p.m.) and that for arsenic is 0.01 grain arsenious oxide (As2O3) per 
pound (equivalent to 1.4 p. p. m.). In order to meet these tolerances, 
especially that for lead, it is necessary to wash apples carefully in a 
chemical washing solution, a process that may add as much as five cents 
a bushel to the cost of apples. This washing cost could be reduced greatly 
if a substitute for lead arsenate were known which left no toxic residue 
on sprayed fruit. 

Inorganic substitutes for lead arsenate have been tried and found 
wanting. Arsenicals containing no lead, such as the arsenates of calcium, 
magnesium, manganese, iron, zinc, and aluminum and the arsenite of 
zinc, have been repeatedly tried but usually the control of the codling 
moth has not been as good as that given by lead arsenate. Fluorine com- 
pounds of low solubility, such as potassium fluosilicate, barium fluosili- 
cate, and cryolite, have given promising results in the Pacific Northwest 
but the establishment of a fluorine tolerance on fruits of 0.01 grain 
fluorine (F) per pound (equivalent to 1.4 p. p. m.) has greatly dis- 
couraged the use of fluorine insecticides. 

Organic compounds of possible insecticidal value may be sought for 
among animal and vegetable products or may be synthesized from their 
elements or from other organic bodies obtained from natural gas, coal 
tar, petroleum, shale oil, or elsewhere. 

Products of animal origin, such as glue and gelatin, while possessing 
little or no insecticidal value, do have a place as emulsifiers, stickers, 
and spreaders for the standard insecticides. Soaps made from fish oils, 
whale oil, or oils and fats from cattle and other slaughtered animals are 
useful in killing insects but soaps made from vegetable oils are in 
general just as good. Bone oil on account of its unpleasant odor has been 
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proposed as an insect repellent and the pyrroles in bone oil have been 
used to synthesize compounds analogous to nicotine, but these same 
pyrroles can be obtained more cheaply from coal tar and from shale oil. 
Leather scrap was formerly used in the manufacture of cyanides but 
these are now made by other processes. Animal products therefore do 
not look promising as sources for insecticides. 

When we consider the vegetable kingdom as a source of organic com- 
pounds of possible insecticidal value, great possibilities are apparent. 
Many of our most potent insecticides are derived from plants. One 
thinks of tobacco, pyrethrum, derris, and cube, hellebore, larkspur, 
quassia, and red cedar. Many essential oils derived from plants are used 
as mosquito repellents and to protect woollens from clothes moths. 
Other constituents of essential oils, such as geraniol, eugenol, and methy] 
cinnamate, are useful in attracting beetles or moths into traps. Pine oil, 
turpentine, and rosin—all derived from certain species of Pinus—are 
useful insecticides. Petroleum, called a mineral oil, but derived from 
plants of earlier geologic times and wholly organic in nature, yields on 
distillation hydrocarbon oils which are extensively employed as tree 
sprays in the form of aqueous emulsions. The number of plants that 
have been systematically and carefully examined for insecticidal action 
is insignificant when compared with the thousands of known species. 
In 1919 Roark (3) listed nearly 200 plants reputed to have insecticidal 
properties and in 1924 McIndoo and Sievers (2) enlarged the list to 
about 260 species. Since then Roark (4) and Roark and Keenan (6) have 
published additional names of insecticidal plants. Tests on insects with 
plants or plant extracts to verify claims made for their efficacy have been 
reported by McIndoo and Sievers (2), and Drake and Spies (7) and 
Spies (7) have tested the toxicity of certain plant extracts to goldfish in 
an endeavor to find materials valuable for insect control. 

The writer believes that the examination of plants for insecticidal 
compounds is well worth while and if properly conducted cannot fail to 
yield valuable results. Certain difficulties in a research of this kind should 
be pointed out, however. ; 

In examining a new plant for its active principles there is often no 
clue as to the part of the plant in which these may be found. Cube root is 
rich in rotenone, but the stem contains merely traces, and the leaves 
none. Pyrethrum flowers contain pyrethrins I and II, the stem contains 
very little, and the root none. The active principle of larkspur is found 
in the seed, of quassia in the wood, of hellebore (Veratrum) in the root 
and rhizome, and of tobacco in the leaf. The content of active principle 
in a plant may vary according to species or even horticultural variety, 
maturity, soil, cultivation, and climate. This is strikingly shown by the 
variation in nicotine content of different tobaccos. Recent work, carried 
on co-operatively by the Bureau of Plant Industry and the Bureau of 
Entomology and Plant Quarantine has shown that Cracca virginiana 
from eastern Texas contains up to 2 per cent of rotenone while the same 
species from Virginia rarely contains any. 

These variables add to the difficulties of identifying the active prin- 
ciple of an insecticidal plant but until this is done the use of such a 
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plant is limited. The older literature is replete with contradictory state- 
ments from different workers that derris is and is not effective against a 
certain insect. Now that we know derris to be exceedingly variable in 
its content of rotenone, deguelin, and other active principles and that 
certain specimens may contain no rotenone whatever, the reason for 
conflicting statements regarding its efficacy is apparent. Even after 
plant material of proved insecticidal value and of known botanical ori- 
gin is secured, the difficulties of isolating and identifying its active princi- 
ples are very great. Solvents for their extraction must be tried. Petroleum 
ether is an excellent solvent for the pyrethrins of pyrethrum flowers but 
a very poor solvent for rotenone in derris root. Nicotine is an alkaloid 
which can be steam-distilled from an alkaline solution—a procedure 
that would completely decompose the pyrethrins. A material is rarely 
separated from a plant in pure form—it is usually associated with other 
compounds resembling it closely in solubility and in other physical and 
chemical characteristics. And after the pure compound is isolated the 
determination of its structure or even its analysis and the determination 
of its simpler reactions may offer great difficulties. In spite of these 
difficulties it is necessary to know the physical and chemical properties, 
the compatibilities, and a method for the quantitative estimation of a 
plant constituent before the plant or an extract of it can be used intelli- 
gently, that is, on a quantitative basis and in such a way as not to de- 
stroy its value. 

Some organic insecticides may be prepared by synthesis from their 
elements. For example, carbon disulphide is made by heating together 
carbon and sulphur. However, synthetics are usually more economically 
made from other compounds found in natural gas, coal tar, shale oil, 
petroleum, or plant products. For example, ethylene dichloride is made 
from ethylene (a constituent of natural gas) and chlorine; paradichloro- 
benzene is made by the action of chlorine on coal tar benzene (benzol), 
and racemic camphor may be made from the pinene of turpentine. 

The number of synthetic organic compounds that it is possible to 
make is practically limitless but of these only a very small percentage 
can be expected to have notable insecticidal value. One seeking new 
insecticides among synthetic organic compounds must face the fact that 
90 per cent or possibly 99 per cent of the materials examined will not 
meet the initial requirements of toxicity to insects and non-injurious- 
ness to plants. Still fewer will be without toxic action on higher animals. 
If the radicals or arrangement of elements in organic compounds that 
are responsible for toxicity to insects were known the task of synthesiz- 
ing the ideal insecticide would be greatly simplified. Dye chemists are 
familiar with chromophoric groups in dyestuffs but as yet little is known 
concerning toxophoric groups in organic insecticides. Some headway has 
been made, however, in the search for the relation between chemical 
constitution and insecticidal action. Roark and Cotton (5) found in 
working with aliphatic compounds as fumigants for the rice weevil 
(Sitophilus oryzae L.) that certain classes were more toxic than others. 
Hydrocarbons had low toxicity, iodides were more toxic than bromides, 
and these were more toxic than the corresponding chlorides. The substi- 
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tution of sulphur for oxygen greatly enhanced the toxicity. For example, 
mercaptans were more toxic than alcohols and sulphides more toxic than 
ethers. Some of the most toxic classes of compounds were formates, 
chloroacetates, iodides, mercaptans, and thiocyanates. Ring compounds, 
and especially the heterocyclic ones, are so complex, however, that as 
yet little headway has been made in ascertaining what linkages give the 
greatest toxicity. 

More effort should be devoted to stabilizing rotenone and the pyre- 
thrins to photochemical decomposition. This susceptibility to change 
under the influence of direct sunlight seriously limits the usefulness of 
these compounds. It is probable that most of the synthetic compounds 
are likewise unstable when exposed outdoors in a thin film (such as a 
spray residue) to the combined action of air and direct sunlight or when 
placed in a soil containing active micro-organisms. 

Summary.—The hypothetical ideal insecticide should be toxic to 
insects at an economical dosage, it should not be injurious to plants to 
which it is applied, and it should not leave a residue on foodstuffs that is 
toxic to man or domestic animals. Materials approaching the require- 
ments of this ideal are more likely to be found among organic than among 
inorganic compounds. Organic insecticides are known (for example, 
the pyrethrins and rotenone) that are more toxic than inorganic insecti- 
cides to certain insects, that do not injure the most delicate vegetation, 
and that have no acute toxic action on the higher animals. On the other 
hand, the pyrethrins and rotenone are highly specific in their insecticidal 
action and many insects are not controlled by them, they are costly, and 
they decompose too rapidly for some uses when exposed to light and air 
or when placed in the soil. The same objections apply to most other 
organic insecticides. Research on organic insecticides should be devoted 
to methods of cheapening and stabilizing known materials as well as to 
discovering new ones. 

Organic compounds for use as insecticides may be sought among 
animals and plants and also among the products of extinct animal or 
vegetable life such as natural gas, petroleum, coal, and shale oil. Synthe- 
tic materials should be tested for insecticidal value. The field for re- 
search is immense but the number of products satisfying the require- 
ments of the ideal insecticide may be expected to be very small. Certain 
toxophoric groups are known but the study of the relation between 
toxicity and chemical structure is in its infancy. The specificity of or- 
ganic insecticides necessitates the development of many different classes 
of compounds to combat the numerous classes of insects. 
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STUDIES ON HOW DERRIS KILLS INSECTS! 
By NATHANIEL TIsCHuLER, Rutgers University, New Brunswick, N. J. 


The objects of this paper are to summarize the general conclusions of 
certain investigations on the physiological mode of toxicity of derris 
and to present briefly the evidence for these conclusions. A detailed 
account of the research will be given in a future publication; only the 
salient features will be given here. The present investigations were 
concerned with two phases of the general problem under discussion, the 
absorption of derris and the physiological effects of derris. 


Part I—Tue ABsorPTION OF DERRIS 
1. Derris must penetrate into the insect body to produce its toxic effects. 


The lack of toxicity or the low toxicity of derris applied as a spray or 
as a dust to certain insects such as cutworms and grasshoppers can be 
explained possibly by failure of the derris to penetrate into the body. 
It was found that these insects are susceptible to derris when a water- 
extract is injected into the blood stream. However, it is not understood 
just why derris penetrates readily into some insects; into others, with 
difficulty. 

2. Derris extract enters the insect body through the alimentary canal, 
through the spiracles and the tracheal system, and through the external 
integument. 

Silkworms, cabbage worms, and tent caterpillars fed water extracts of 
derris by pipette, care being taken that no material should be deposited 
on the body surface, were killed by stomach-poison action. 

Roaches dipped into water extracts of derris colored with methylene 
blue showed penetration of considerable amounts of the colored material 
into the alimentary canal, particularly the foregut, and into the tracheae, 
particularly those leading off from the large thoracic spiracles. 

Derris extract and powder respectively placed on certain portions of 
the bodies of silkworms which had been prepared so that the derris 
could not possibly penetrate the alimentary tract openings or any of 
the spiracles, nevertheless, produced toxic effects, proving definitely 
that derris can be absorbed through the integument. One method used is 
illustrated in f gure 28. 

3. Derris powder enters by way of the alimentary canal and the extract 
of derris powder through the integument but probably not appreciably 
by way of the tracheal system. 
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Roaches dusted with derris powder showed appreciable amounts in the 
foregut. 

Roaches whose oral and anal openings were closed with collodion were 
dusted with derris powder colored with lampblack. These insects showed 
very few particles beyond the spiracular lips; no particles penetrated far 
from the spiracles. Since no powder is taken into the alimentary canal 
or to any appreciable extent into the tracheae, apparently a considerable 
amount of the toxic principles is absorbed through the integument. 
Further confimatory evidence of penetration of the active ingredients of 
derris powder through the integument has been mentioned in the pre- 
vious section. 

4. Derris powder is probably extracted by the water of the body exu- 
dates and of body fluids. 


< apsule Gelatin Cylinder 
\ | 
\ 
~Rubber Dam Open Spiracles 


(Remaining Spiracles - Plugged-with Latex } 


Fig. 28.—Larva ready for treatment. 


Based on the approximate solubility of rotenone in water compared 
with the appreciably higher dilutions which possess some toxicity, it is 
suggested that water alone can place enough rotenone as well as other 
active ingredients of derris into solution or suspensoid form to be appre- 
ciably effective to insects. Moreover, it is well known that water alone 
can serve quite satisfactorily for extractive purposes as illustrated by the 
use of powdered derris root as a fish poison and by the insecticidal use of 
water decoctions of derris. 

Evidence supporting the view that water can serve as an extractive 
medium quite satisfactorily was found by comparing the total extrac- 
tives obtained by extracting various samples of derris immediately with 
the total extractives of other samples extracted over a period of two 
days. Since rapid extraction gives a total percentage of extractives al- 
most as high as those secured over a period of two days, it is suggested 
that derris extracts can be produced on the external integument in 
sufficient quantity and sufficiently rapidly to account for the observed 
toxicity to insects. 

5. A theoretical explanation of the manner in which derris powder is 
extracted and absorbed is described. 
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This explanation is based on the presence of many exceedingly thin 
surface areas (including regions covered by glandular structures) 
through which areas osmosis can take place readily. It is postulated with 
good reason that the body exudates of various kinds, made up mainly 
of water, are capable of permeating by osmosis the exceedingly thin 
non-sclerotized septa. Derris dust particles which settle on the areas 
containing body exudates externally tend to increase the concentration 
of the fluid and thus their osmotic pressure. Osmotic flow from the under- 
lying hypodermal glands is then induced until equilibrium is restored. 
The introduction of more liquid in turn tends to extract and dissolve 
more derris, and this interplay of forces probably continues until death 
of the insect. 


6. Derris does not emit toxic vapors. 


Experiments in which bees were exposed to a stream of air passing 
over derris powder and derris extracts respectively and in which bees 
were exposed to the build-up vapors of these derris materials in a con- 
tainer confirmed the findings of other investigators that derris does not 
emit a toxic vapor. 


Part 2. THE PuysIoOLoGIcAL EFFrects OF DERRIS 


1. Derris has no specific effect on the motor nerves and on the attached 
muscles. 


Neither the sciatic nerve nor the gastrocnemius muscle of frogs ap- 
peared to be affected in from one to four hours after the animal had 
collapsed due to injections of an extract of derris made with Ringer’s 
solution. The nerves and the muscles were exposed but not isolated, and 
the failure of derris to affect them was determined by the ability of these 
nerve-muscle preparations to respond to mechanical and electrical stimu- 
lations as compared with responses of other nerve-muscle preparations 
of freshly-decapitated, non-treated frogs. 

2. The effects of derris on the nervous reflexes and on muscle tonicity 
appear to be secondary in character. 

Various studies of the ability of frogs injected with derris-Ringer’s 
extract to respond reflexly to various stimuli such as the blinking of the 
eye to stroking just back of the nares, and the violent kicking response 
to the stimulation of strong acetic acid showed that the animals grad- 
ually lost the ability to respond, but these effects occurred only consider- 
ably after the animals definitely showed severe derangement of the 
respiratory function. Loss of muscle tonicity which involves central 
nervous control also occurred after the serious respiratory effects. 


3. The effects of derris on the heart and circulation appear to be secon- 
dary in character. 


Observation of the hearts of derris-treated frogs confirm the findings 
of other investigators that the hearts of vertebrates continued to beat 
feebly long after the animals had collapsed. Observations on the circula- 
tion of blood in the web of the posterior feet showed that. the circulation 
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was affected even before the heart itself showed any untoward effects. 
The blood had ceased to stream about and had agglutinated.' 

Studies on the heart rates of various insects (silkworms, mosquito 
larvae, diamond-back cabbage worms, American roaches, and tomato 
cutworms) showed that the rate of pulsation was markedly decreased 
before the insects exhibited incoordinated movements. Five phases of 
heart activity of derris-dusted silkworms were noted: first, a period of 
regular and vigorous beat for about thirty minutes; second, a rapid 
decline of rate for about ten minutes; third, for about fifteen minutes 
a period of great irregularity of rate and of amplitude with occasional 
stopping of the heart; fourth, a second rapid decline for about ten 
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Fig. 29.—Graph showing effects of derris. 


minutes; and fifth, a long period lasting until death during which the 
heart beat quite feebly and irregularly. Correlated with these phases of 
heart activity, the silkworms showed no outward sign of toxicity during 
the first two phases; usually showed greatly quickened activity and some 
squirming during the third phase; developed incoordinated movements 
during the fourth stage, and fell on their sides, generally remaining 
quiescent, about the beginning of the last phase of heart activity. As a 
rule, an observer is not able to tell that an insect is being incapacitated 
until about the beginning of the final, rapid decline of heart rate during 
the fourth phase of heart activity. Thus, by observing heart activity in 
insects one can note the toxic effects of derris much sooner than those 
defects noticeable in the insect’s general behavior. (See figure 29.) 
4. Derris acts primarily by inhibiting markedly the ability of the animal 
to utilize oxygen. 

The most marked detrimental disturbance which frogs injected with 


'The circulatory effects on the frog are not clearly understood. Such studies on the 
circulation in derris-treated insects remain to be conducted. It is believed that such 
studies may prove very valuable in giving a more clearly integrated account of the 
action of derris 
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derris-Ringer’s extract exhibited was a greatly deranged respiration, 
confirming the general findings of several other investigators working 
with vertebrates. The rhythmic pharyngeal respiration was first de- 
creased, the breathing then becoming quite labored, the amplitude of 
movements being lessened and increased periodically. Previous to cessa- 
tion of respiration, the anima! shows a peculiar behavior never observed 
with normal frogs: the frog opens its mouth as if gasping for air. The 
lungs of derris-treated frogs were found to be tremendously enlarged and 
foamy. Experiments in which the gaseous content of such abnormal 
lungs were expelled into lime water appeared to indicate that the en- 
larged foamy condition was due to the accumulation of carbon dioxide. 
It is suggested that waste gas accumulates in the lungs because the 
respiratory apparatus is so deranged that normal elimination of gaseous 
waste cannot take place, and it is also suggested that the frogs open 
their mouths in an attempt to throw off the accumulated waste gases 
from their lungs. | 

Derris-treated insects also showed severe respiratory disturbances 
as the most marked effects. Injections into the metathoracic trachanters 
of grasshoppers caused almost immediate cessation of respiratory move- 
ments. Although the external respiration of caterpillars cannot be ob- 
served directly, it was found that if the shell surrounding the spiracle 
is broken away by picking at it with a dissecting needle, under a binocu- 
lar microscope, one can readily observe the vibratory respiratory move- 
ments of the flap covering the opening of the ramifying tracheae. It was 
found that injected silkworms and corn earworms soon show stopping of 
respiratory movements. 

Quantitative studies were made with a micro-respirometer on the 
relative oxygen consumption of individual grasshoppers before treat- 
ment, after injection of a definite quantity of Locke’s solution (used be- 
cause it is approximately isotonic with the blood of grasshoppers), and 
finally after injection of the same amount of an extract of derris made 
with Locke’s solution. Since it was found that the injection of Locke’s 
solution does not materially reduce the rate of oxygen consumption, a 
number of tests were conducted merely by comparing the normal rate 
with the rate after injection with derris. Grasshoppers injected with 
Locke’s solution averaged a respiratory rate 92% of normal; grass- 
hoppers injected with the same amount of derris-Locke’s extract average 
a rate 42% of normal. Although the derris-treated insects definitely 
gave a considerably reduced rate of oxygen consumption, the rates over 
periods of measurements as long as two hours gave constant period- 
increments similar to the normal rates. Measurements of rates of oxygen 
consumption as well as of carbon dioxide production and hence the 
determination of respiratory quotients from the time of treatment to 
the death of the insect remain to be made. 

Further contributory evidence, only circumstantial however, that the 
primary effect of derris is the inhibition of the animal's ability to utilize 
oxygen was found by the similar toxic effects caused by derris and by 
nitrogen respectively to a fairly transparent species of Cyclops, a crus- 
tacean. In addition to the same general toxic symptoms of body move- 
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ments, it was found that the rhythmic rate of intestinal movements was 
decreased and then stopped by both derris and nitrogen. Amoebae and 
paramecia, likewise, showed toxic effects due to derris similar to those 
due to nitrogen, as reported by other investigators. The amoebae first 
became rounded and then disintegrated ; the paramecia became blistered 
and then disintegrated. 

Studies of comparative rates of respiration as indicated by the rela- 
tive dimming time using equivalent numbers of luminous bacteria in 
control tests as compared with derris tests showed no difference of 
respiratory rates. The hypothetical explanation offered is that the active 
extractives of derris are dispersed in water in fine suspensoid form and in 
colloidal form and are not able to penetrate the bacterial covering, particu- 
larly during the necessarily limited time of experimentation. It should be 
remembered in this connection that most bacteria usually digest such 
foods as starches and proteins, materials whose molecules are quite 
large, extra-cellularly by enzyme secreted from the organisms. More- 
over, other investigators have shown that derris has no antiseptic prop- 
erties; indeed, derris itself in water decoctions is decomposed by various 
bacteria. In this case, the explanation is offered that the bacteria by 
decomposition of the active ingredients of derris render the derris non- 
toxic. The failure of derris to affect various ciliate protozoa over long 
periods present in the same amoebae cultures mentioned above can be 
explained undoubtedly by the inability of derris to penetrate certain 
cells. 

The studies on the respiratory process together with the other physio- 


logical studies strongly indicate that derris acts primarily by deranging 
the respiratory function in such a way that oxygen-utilization by the 
various tissue cells is greatly inhibited. 

It is concluded, therefore, that the detrimental effects of derris are 
general rather than specific to any organ or system. 


TOXICITY OF FIXED-NICOTINE PREPARATIONS TO CER- 
TAIN LEPIDOPTEROUS PESTS OF TRUCK CROPS 


By M. C. SwWINGLE, Assistant Entomologist, and J. F. Cooper, Junior 
Entomologist, Bureau of Entomology and Plant Quarantine, U. 
Department of Agriculture 


Nicotine has been used for insecticidal purposes chiefly as nicotine 
sulfate. In sprays with soap or in dusts with hydrated lime more or less 
free nicotine is formed, which is effective against certain insects that 
come in contact with it. Spray or dust deposits of these mixtures soon 
lose their toxicity owing to the disappearance of nicotine by volatiliza- 
tion and weathering. In recent years entomologists studying the control 
of the codling moth have endeavored to develop relatively insoluble and 
nonvolatile nicotine preparations that would remain effective as spray 
deposits over a considerable period of time. Promising results have been 
obtained with nicotine-oil combinations, nicotine tannate, and nicotine- 
bentonite. It seemed probable that these so-called fixed-nicotine prepar- 
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ations might be effective against other lepidopterous larvae. With the 
support of the Tobacco Section of the Agricultural Adjustment Adminis- 
tration, the writers spent the winter of 1933-34 at Sanford, Fla., study- 
ing in the laboratory the effect of six fixed-nicotine preparations against 
five species of lepidopterous larvae. 

MATERIALS AND Test INsects.—Nicotine tannate-clay, nicotine- 
bentonite with ammonium-sulfo-soap, and nicotine-clay with ammonium 
sulfo-soap were supplied by one of the three nicotine companies that 
were cooperating with the Department of Agriculture in a study of 
nicotine insecticides. These samples contained 5.01, 5.33, and 4.64 per 
cent nicotine, respectively. Nicotine-bentonite, nicotine silicotungstate, 
and dimethyl nicotinium sulfate-bentonite were supplied by the Insecti- 
cide Division, Bureau of Chemistry and Soils, U. S. Department of 
Agriculture, and contained 10.0, 11.5 and 10.0 per cent nicotine, re- 
spectively. The Insecticide Division also furnished a sample of nicotine 
bitartrate containing 32.5 per cent nicotine. This water-soluble com- 
pound of high nicotine content was included in the tests for the informa- 
tion it might give on the relative susceptibility of the larvae to nicotine. 

The species used in these tests were the imported cabbage worm 
(Ascta rapae L.), the diamond-back moth (Plutella maculipennis Curt.), 
the greenhouse leaf tier (Phiyctaenia rubigalis Guen.), the southern 
armyworm (Prodenia eridania Cram.), and Lycophotia infecta Ochs., 
called the green cutworm by Crumb'. To obtain a dependable supply 
of these insects free from parasites and of known age, they were reared 
in a greenhouse. 

Metuop.—The nicotine preparations, all of which were fine powders, 
were dusted on individual leaves in the following manner: The powder 
was blown by compressed air into a glass cylinder 10 inches in diameter 
and 24 inches high standing vertically on a table. After the larger parti 
cles had been allowed to settle for a few seconds, the cylinder was gently 
placed over a number of pieces of turnip or corn leaves, where it was 
allowed to remain until the dust deposit was as heavy as desired. Be- 
cause first-instar larvae feed on both surfaces of a leaf, both sides had to 
be dusted with equal quantities of the materials. A metal plate 1 inch 
square was dusted along with the leaves, and the concentration of dust 
per square inch of leaf surface was determined roughly (within 0.1 mg.) 
by weighing this plate. The dusted leaves were placed in Petri dishes, 
each with a sheet of moist filter paper fitted into the top of the dish. 
Twenty larvae were then introduced into each dish with the dusted 
leaves, two such dishes, or 40 larvae, being used for each test. The larvae 
were examined at regular intervals thereafter for mortality. 

Since it was thought that small larvae would be more susceptible to 
the nicotine preparations than full-grown larvae, the worms were at 
first selected for use when they were about one-third of their final size. 
A number of tests against the imported cabbage worm, the southern 
armyworm, and the greenhouse leaf tier showed that the compounds 
were displaying little toxicity to larvae of this size. Newly hatched 
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cabbage worms and armyworms were then tried and found much less 
resistant to nicotine preparations than the later instars. Most of the 
work, therefore, was done with first-instar larvae. 

Resutts.—Table | shows the mortality of first-instar larve resulting 
from the crawling or feeding of the larvae on dusted leaves. Each pair of 


Taste 1. Mortatity or First-instar LARVAE OF Five SpeciES RESULTING FROM 
CRAWLING OR FEEDING ON LEAVES DUSTED IN THE LABORATORY WITH CERTAIN FIXxED- 
NICOTINE PREPARATIONS AND WITH NICOTINE BITARTRATE 


Concen- Per cent mortality after indicated number of days 
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figures in this table represents the results of a single test. More data were 
obtained than are shown in this table, but there were not sufficient 
repetitions of tests in all cases to give the average mortality. 

It will be noted from Table 1 that mortality did not always increase 
with increasing dosage. Variation of this kind was to be expected from 
the nature of the experiments, which were not made under controlled 
conditions, were not often repeated, and were made at different times 
during a period of 3 to 4 months. It is possible, also, that higher dosages 
were more repellent than lower dosages, driving some worms away from 
the dusted foliage to the walls of the Petri dish, where they survived 
longer than those on the foliage. Therefore, little significance should be 
attached to any single result in Table 1, but the results should be viewed 
as a whole, as if the table were a chart. If this is done, two well-founded 
conclusions can be drawn: (1) There was a great difference in suscepti- 
bility to fixed-nicotine preparations among the species of larvae used. 
The southern armyworm and the greenhouse leaf tier were much more 
resistant than the imported cabbage worm, the diamond-back moth, 
and the green cutworm. (2) Nicotine silicotungstate was, on the whole, 
the most toxic of the fixed-nicotine preparations, being effective against 
all species except the greenhouse leaf tier and the only one that was 
markedly effective against the southern armyworm. It is surprising 
that this compound had any effect, because it is so insoluble in water 
that it is used for the gravimetric determination of nicotine. Preliminary 
tests of other silicotungstates indicated that the silicotungstate radical 
might play a part in the toxicity of its nicotine salt. 

Nicotine bitartrate was as effective as nicotine silicotungstate, but it 
contains a larger percentage of nicotine and is soluble in water. Di- 
methyl nicotinium sulfate-bentonite was the least effective of the ma- 
terials tested. The three commercial nicotine preparations were nearly 
as effective as nicotine silicotungstate against the imported cabbage 
worm, the diamond-back moth, and the green cutworm. 

A number of spray tests by practically the same method described for 
dusts were also made in the laboratory against first-instar larvae. At the 
rate of 1 pound to 50 gallons of water both nicotine silicotungstate and 
nicotine tannate-clay were effective against the diamond-back moth. At 
the same concentration nicotine silicotungstate was effective against 
the green cutworm and at 2 pounds to 50 gallons of water it was effective 
against the imported cabbage worm. 

Before these fixed-nicotine preparations were tested, it was thought 
that they would act as stomach poisons. The experiments and observa- 
tions left the writers in doubt as to the mode of action of these materials. 
As the larvae were exposed to dusted leaves in closed Petri dishes, action 
of nicotine by fumigation was possible, but a few tests showed that the 
larvae were not killed when they were prevented from coming in contact 
with the dusted surface. As many first-instar larvae that crawled over 
the dusted surface apparently did not feed on it and finally died, the 
effective nicotine preparations may be said to have acted by contact. 
That these materials can act by contact was proved by dusting them on 
cabbage aphids. At a concentration of 0.3 to 0.4 mg. per sq. in. about 
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90 per cent of the aphids were killed in 2 days by nicotine-bentonite, 
nicotine tannate-clay and nicotine silicotungstate. 

SuMMARY.—Six substances containing nicotine in relatively insoluble 
and nonvolatile form and water-soluble nicotine bitartrate were tested in 
the laboratory against the first instar of five species of lepidopterous 
larvae. 

The southern armyworm and the greenhouse leaf tier were much more 
resistant to fixed-nicotine preparations than were the imported cabbage 
worm, the diamond-back moth, and the green cutworm. 

Nicotine silicotungstate was effective against all species except the 
greenhouse leaf tier. The three commercial nicotine preparations were 
nearly as effective as nicotine silicotungstate against the imported 
cabbage worm, the diamond-back moth, and the green cutworm. Di- 
methyl nicotinium sulfate-bentonite was relatively ineffective against 
all five species. 


NEW WETTING AGENTS FOR OLD INSECTICIDES' 


By Josern M. Ginssurc, Ph.D., Biochemist in Entomology, New Jersey 
Agricultural Experiment Station 


This paper sets forth preliminary results from a study of several neu- 
tral compounds which could be applied as spreading agents with contact 
insecticides in presence of hard water. 

The importance of efficient wetting and spreading properties in con- 
tact insecticides to control sucking insects cannot be over-estimated. It 
will not be an exaggeration to state that the success or failure of a con- 
tact insecticide often depends on its ability to spread on the plant and to 
wet the insect. In the home prepared contact sprays soap is generally 
used, while in the commercial insecticides soap and sulfonated products 
of fatty acids, and of various oils are employed. While these spreading 
agents, especially soap, answer the purpose when mixed with soft water, 
they fail in regions where hard waters prevail. The calcium and magne- 
sim in the hard water react with the fatty acids of the soaps or of the 
suifonated products to form insoluble metallic soaps which are objection- 
abie in two ways. First, they break down the spreading agent, thereby 
reducing the efficiency of the contact poison. Secondly, the insoluble, 
slimy curds interfere with the spraying operation. On account of these 
objectionable features the writer has made a search for new wetting 
agents which are compatible with hard water. 

PRINCIPLES UNDERLYING SPREADING AND WETTING.—Thorough wet- 
ting of the insect with liquid sprays is of primary importance in contact 
poisons to control sucking and chewing insects, while uniform spreading 
of solid insecticides applied as water suspensions on fruit and foliage is of 
utmost significance in stomach poisons to control chewing insects. A 
chemical may possess high contact insecticidal properties, yet may fail 
economically to control sucking insects due to the lack of efficient wet- 
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ting properties, as shown (9, 10, 11,12, 13, 15) by many previous investi- 
gations. Both properties are physico-chemical in nature and depend 
largely on surface energy forces. 

Spreading ultimately represents, after all surface forces have been 
considered, an excess of adhesion of the liquid to the surface applied 
over the cohesion of the liquid molecules and may be stated (14) as 
ApHESION-CoHESION. The tendency of a liquid to spread may, there- 
fore, be conveniently graded as its spreading coefficient (7), signified 
by S = Wa — We, where Wa is the work of surface adhesion and We 
the work of surface cohesion. The lower the surface tension between the 
liquid and the air the smaller the value for Wc, and the lower the inter- 
facial tension between the liquid and the surface applied on, the greater 
the value for Wa. These two phenomena tend to produce a high spread- 
ing coefficient, measurable in ergs per square centimeter. The value for 
Wa of a liquid is also increased by the presence of active polar groups 
and unsaturated groups (3, 6, 8) in the molecule of the liquid. 

Surface and interfacial tensions have been, therefore, used as criteria 
for evaluating spreading properties of liquids, the degree of spreading 
being inversely proportional to these forces. Spreading of a liquid can, 
therefore, be induced by either reducing its surface tension or by in- 
creasing its adhesive properties to the surface applied on. 

Wetting, on the other hand, includes all the characteristics embodied 
in spreading but also implies chemical or physical interaction (14) be- 
tween the liquid and the surface applied on. It is obvious that the wet- 
ting properties of a liquid are not entirely dependent on the surface and 
interfacial tensions, but other factors often play equally as great a part, 
such as solvent action of the liquid on the insect or plant surface; “‘sur- 
face concentration” phenomena (1) of the liquid; partial penetration of 
the liquid, etc. 

In general, it may be said that a liquid possessing high wetting prop- 
erties will also possess high spreading properties, while the reverse will 
not always hold. 

DESCRIPTION OF THE New WettiNnG AGENTS.— Difficulties with soap 
and hard water have also been encountered in the various processes in 
the textile industry and in laundries. Within the last two years several 
(2) groups of new detergents have appeared on the market which are 
equal in their wetting and spreading properties to soap and are also 
compatible with hard water and which are at present successfully ap- 
plied in the above industries in place of soap. 

These new spreading agents can be now divided into three groups. 
(Other groups may be developed later.) 

I. Sulfated fatty alcohols of the straight chain ranging from 10 to 18 
carbon atoms and their sodium salts, such as sodium lauryl sulfate 
sodium octadecyl sulfate (CH3(CHe) 6«CHe 
OSO;Na) and others. 

These alcohols are obtained by hydrogenation of the corresponding 
fatty acids followed by fractional distillation. The alcohols are then sul- 
fated by the aid of sulfuric acid and subsequently neutralized with so- 
dium hydroxide. 
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The sodium salts of the sulfated alcohols obtained from cocoanut or 
palm kernel oil are sold in this country under the name ‘“‘Gardinol”’ for 
the textile trade. In addition to the spreading properties they can also 
be used as emulsifying agents. 

II. Sulfated fatty acids. 

CH; 


/ 
l. (CH;(CH2);CH :CH(CH2);CONCH,SO;Na) Sodium salts of 


2. (CH;CH2);CH sulfated oleic acid 


In this case the fatty acid is sulfated with H.SO, or by the aid of iso- 
thionic acid and similar chemicals. The sodium salt of sulfated oleic acid 
is sold under the name of “‘Igepon.”’ 

Members of these two groups are soluble in water but insoluble in al- 
cohol, acetone and similar organic solvents. 

III. Sulfated phenol compounds. These are American products manu- 
factured by the Monsanto Chemical Company. This group of chemicals 
readily dissolves in water as well as in organic solvents such as alcohol, 
acetone, pine oil and others. This property is a distinct advantage over 
the other two groups in that members of group III can be used directly 
as spreading agents in commercial preparations of derris and pyrethrum 
insecticides in alcohol or acetone extracts. Outstanding members of this 
group are “‘Arescap”’ and “‘Aresket.”’ 

Heretofore, sulfonation of oils or fatty acids was carried out by proc- 
esses which allowed the sulfate radicle to attach itself to the fatty acid 
or hydrocarbon chain by breaking a double bond, leaving the COOH 
group at the end of the chain free to combine with the calcium, magne- 
sium, etc., present in hard water. In the new sulfated products the end 
carbon chain is sulfated and the COOH group is either replaced by a 
CH,OH group in case of the fatty alcohols or is broken down in case of 
the fatty acids. This new process renders the sulfated product highly 
detergent and compatible with hard water. 

PRELIMINARY ReEsu.Lts.—In order to determine the possible usefulness 
of these new products for insecticides, tests were conducted with mem- 
bers of each of the three groups and compared with cocoanut oil soap as 
to the following properties: 

1. Spreading on different foliage. 

2. Toxicity to plants. 

3. Compatibility with hard water. 

4. Compatibility with different insecticides. 

5. Toxicity to insects. 

The following wetting agents were tested : Sodium lauryl] sulfate (Gar- 
dinol W. A.), sulfated oleic acids (Igepon), and sulfated phenyl com- 
pounds (Arescap, Aresket). These were selected among others, since they 
are already on the market and proved efficient detergents as soap sub- 
stitutes in the textile industry. 

Results from preliminary experiments thus far conducted have shown 
that the sulfated fatty acids, as represented by the Igepons, proved less 
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efficient as wetting agents on plants than the members of groups I and 
III, altho they possess equally as good emulsifying properties. Due to 
this difference most of the tests were conducted with Gardinol W. A., 
Arescap, and Aresket. These compounds proved to be compatible with 
hard water (530° hardness) and with sea water; wet waxy foliage such as 
nasturtium and cabbage at dilutions of 1-1000 or lower; are non-in- 
jurious to most foliage at dilutions of 1: 200 or higher; are physically 
compatible with lime sulfur, nicotine, pyrethrum and derris sprays; are 
excellent emulsifying agents for petroleum oils and pine oils, from 0.25 
to 0.5% being sufficient to produce stable emulsions. As wetting agents 
for contact insecticides they generally compare well with cocoanut oil 
soap and may fully replace it in hard and salt waters. 

Toxicity To Insects.—In addition to these desirable physico-chemi- 
cal characteristics, they also possess appreciable toxicity to aphids and 
to mosquito larvae, as shown in the table, and perhaps to other, similar 
insects. Tested on mosquito larvae (C. pipiens) each one of the three 
compounds produced from 90 to 100% kill in dilutions of 1: 1000; and 
from 50 to 70% at dilutions of 1: 2000. Tested on Aphis pomi the Gar- 
dinol gave 76%, 43% and 22% kill after 24 hours at dilutions of 1: 200, 
1: 500 and 1: 1000 respectively. At dilutions of 1: 400 and 1: 800 Arescap 
gave 75% and 47% kill and Aresket gave 75% and 55% kill respect- 
i ely. Toxicity oF THE WETTING AGENTS TO INSECTS 


Chemical used Dilution Insect used Per after 
Gardinol W. A : Aphis pomi 
Gardinol W. A 500 Aphis pomi 
Gardinol W. A A phis pomi 
A phis pomi 
Aphis pomi 
Aphis pomi 
Aphis pomi 
Larvae of C. pipiens y 100 
W. A. ‘ Larvae of C. pipiens 50 (approximate) 
Larvae of C. pipiens : 95 (approximate) 
Larvae of C. pipiens out 5 85 (approximate) 
Larvae of C. pipiens ; 70 (approximate) 
Larvae of C. pipiens : 95 (approximate) 
Larvae of C. pipiens 70 
Larvae of C. pipiens About 200 50 (approximate 


While these products were being tested the writer was engaged in im- 
proving the formula for the New Jersey Mosquito Larvicide (4, 5) so 
that one preparation could be efficiently applied on both salt and fresh 
water. Heretofore, two formulas were used, one contained soap and 
could only be used on fresh water. The second one contained skim milk 
and was only recommended for salt water. By substituting 0.5% of either 
Gardinol or Arescap for the soap, previously used as the emulsifying 
agent, a stable larvicide was prepared which proved compatible with 
salt water and equally as efficient in killing mosquito larvae and pupae 
as the old larvicide. Due, therefore, to the introduction of these new 
wetting agents the mosquito control workers can now prepare one larvi- 
cide for both salt water and fresh water breeding places. 

These preliminary results strongly indicate that the new wetting 
agents may become valuable adjuncts in contact sprays. No definite 
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conclusions, however, can yet be drawn due to the limited amount of 


work done. 
SumMaArRy.—Experiments were conducted with several new sulfated 


compounds in order to determine their possible value as spreading and 
wetting agents with contact insecticides. The results indicate that these 
chemicals spread on waxy foliage in high dilutions, possess a substantial 
margin of safety in toxicity to foliage, possess valuable emulsifying prop- 
erties, and are compatible with hard water and sea water. 
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DERRIS DUSTS AND OIL-LEAD ARSENATE SPRAY FOR 
SQUASH VINE BORER! (M. SATYRINIFORMIS Hbn.) 


By Rosert C. BurpetTeE, Associate Entomologist, New Jersey Agricultural 
Experiment Station 


A satisfactory control of squash vine borer has been the object of a 
large number of workers in the entomological field for many years. 
Worthley’s (3) work in Massachusetts with nicotine sulphate showed 
a high degree of control. Cleveland (1) in Indiana showed that Bordeaux 
mixture with lead arsenate gave the best control and stated that ad- 
hesiveness was the important factor in effectiveness. Friend (2) in Con- 
necticut stated that lead arsenate and fish oil, coated lead arsenate or 
nicotine sulphate should give good control. 

In 1930 the writer gave some attention to the squash vine borer prob- 
lem by trying to duplicate Cleveland’s work. Among the sprays tried 
out this time were lead arsenate with ferric oxide and skim milk, lead 
arsenate and fish oil, lead arsenate and talc, lead arsenate and Bordeaux 
mixture, coated lead arsenate and Nujol emulsified with copper oleate. 
Two and three applications of the sprays were made during the period 
of oviposition of the squash vine borer moth. Several dust mixtures were 
also tried. Among these were lead arsenate-ferric oxide and lime, lead 
arsenate and ferric oxide, magnesium arsenate and talc, lead arsenate 
and lime, calcium arsenate and gypsum. Two and three applications 
were made. A check of the infested vines from these spraying and dust- 
ing treatments failed to show any advantage of the treated blocks over 
the untreated blocks in borer free vines. 

Again in 1931, the writer tried Bordeaux mixture and calcium ar- 
senate, Nujol emulsified with skim milk and pine oil as sprays for this 
insect. The Bordeaux mixture and calcium arsenate showed some in- 
crease of borer free vines over the check while the Nujol emulsion and 
pine oil showed no value. 

In 1932, Orthol-K, a summer oil emulsion, was tried alone and with 
the addition of nicotine sulphate 1-400, with pyrethrum 1-400 and 
with derris extract 1-400. Two applications were made with the result 
of a slight increase of borer free vines for each spray. 

During the present season, the writer had an opportunity to again 
work on the problem. For these tests it was decided to try the derris dusts 
that were giving rather remarkable results against many insects. Three 
dusts and one spray on Winter Hubbard squash were tried. (1) One part 
of ground derris root containing 4% rotenone was mixed with 3 parts of 
tale. (2) A commercial derris dust containing 20 parts of derris root hav- 
ing 5% rotenone mixed with 25 parts of sulphur and 55 parts of clay as 
the carrier. (3) A commercial pyrethrum extract in a carrier and ground 
derris root combination. (4) Orthol-K medium 1% and lead arsenate 
3 lbs. to 100 gallons of water. These materials were applied three times, 
the first application being made on July 10 when the first eggs were 


‘Paper of the Journal Series, New Jersey Agricultural Experiment Station, De- 
partment of Entomology. 


f 
1 
1 
e 
g 
d 
|. 
il 
d 
). 
i- 
a 
il 
of 
al 


230 JOURNAL OF ECONOMIC ENTOMOLOGY {Vol. 28 


found on the young squash plants. The plants were then about four 
inches in height. The second application was made on July 18th and the 
third application on July 27. The dusts were applied with a Vermorel 
puff duster and the spray with a Vermorel hand sprayer. The materials 
were applied to the stems and basal portions of the plants only, taking 
care to cover all parts thoroughly. Each material was run in triplicate 
blocks of 36 hills. Examination for borer infestation was made on August 
15 after all eggs had had an opportunity to hatch and the resulting 
borers to penetrate the stems. Each plant was carefully examined for 
the appearance of frass and the presence of the borers. No borers were 
removed from the vines. Table 1 summarizes the results of this exami- 
nation for borer infestation. 
Taste 1. Errects oF MATERIALS ON SQUASH VINE Borer INFESTATION 


Number Number Per cent Per cent 
plants plants _ not i 
infested notinfested infested 


Derris +tale (25-75) : 88.3 
Derris, sulphur, clay 286 82.4 


rethrum extract, derris +carrier 1 
3 +3 lbs. lead arsenate to 100 gallons water 0 


All materials show an increase of borer free vines over the check, with 
the derris-tale and derris-sulphur-clay combination giving the best re- 
sults. The variation in number of vines in the blocks is due somewhat 
to the very heavy infestation of striped cucumber beetle. The check 
blocks were dusted three times with tale to prevent some of the striped 
beetle injury but protection obtained was not equal to that realized 
from the experimental treatments with the exception of pyrethrum 
which was only slightly better than the check. 

From these results it is quite obvious that a considerable measure of 
protection was obtained with all the treatments. 

A check of the number and weight of squash obtained from the treated 
blocks was made on October 2nd. The yield of squash was very low this 
season due to the adverse weather conditions. These results are given in 
Table 2. 


Tasie 2. THe NUMBER AND WEIGHT OF SouASH RESULTING FROM TREATMENTS 
Per cent in- 
: Number Number Total crease in 
Materials of squash of bushels Weight of weight over 
squash check 


Derris +talc (25-75) 
Derris, sulphur, clay 
rethrum extract, derris +carri 
re iol +3 lbs. lead arsenate to 100 gallons of water. 


The derris-sulphur-clay dust showed to best advantage, giving a 74.5 
per cent increase in weight over the check block. There is not a great 
difference between the other two dusts and the sprayed plot. These also 
showed an increase over the untreated plots. However, it is quite readily 
seen that the use of insecticides gave a decided increase in number of 
squash over the untreated blocks. 

The amount of dust for three applications varied from 55 to 65 pounds 
for an acre. The amount of dust per application also varied as the vine 
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increased in size. The probable cost of one application of the derris dust 
will vary from $2.00 to $3.50 per acre, making a seasonal cost range 
from $6.00 to $10.50 for three applications. These costs are not pro- 
hibited in view of the increased yield resulting from their use. 
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BARK BEETLES AND THE DUTCH ELM DISEASE 
By E. P. Fett, Bartlett Tree Research Laboratories, Stamford, Conn. 


It is well known that certain bark beetles, such as various species 
attacking conifers, and the hickory bark beetle are deadly enemies of 
trees. It was in 1909 that the European elm bark beetle, Scolytus multts- 
triatus Marsh, was found breeding in large numbers in the elms on the 
Harvard University campus, and at that time it was considered an im- 
portant factor in weakening and killing the trees. Subsequent experi- 
ences with this insect at Princeton, N. J., and Stamford, Conn., have 
convinced the writer that this bark beetle limits its attacks very closely 
if not exclusively to sickly and dying trees or parts of trees, and that 
consequently it is not a dangerous shade tree insect in its own right. 

The appearance in the eastern United States of the Dutch elm disease 
and its rapid dissemination, with numerous signs indicating that the 
European elm bark beetle was a principal or presumably principal carrier 
of the disease, and later the demonstration in this country that the dis- 
ease can be carried by this insect, changed our opinion of the economic 
status of this species. The part it plays presumably in the dissemination 
of this deadly infection makes it a pest of prime importance. Anything 
in relation to it and its habits is of moment, since it may have a bearing 
upon the control of the disease. 

It may be well to summarize briefly the evidence in relation to this 
bark beetle as a disseminator of disease in America. In the first place, 
some eight elms in several localities in Ohio, Cleveland and Cincinnati, 
were found infected with the disease, and so far as known, the trouble 
has been eradicated in those places. Scolytus multtstriatus has not been 
found to our knowledge in those areas, and it seems quite possible that 
the success in the control of the disease in those sections may have been 
due in no small measure to the absence of this carrier. 

The reverse is seen in the developments in the eastern United States. 
The disease was found in northern New Jersey in June, 1933, and it can 
hardly be regarded as otherwise than significant that more than 7,000 
infected trees have been located in this area and that the local abun- 
dance of the diseased trees is correlated in a general way at least with 
sickly and dying trees, most of these infested by many bark beetles. It 
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is well known that the Dutch elm disease produces sickly and dying 
wood and that such conditions are favorable to the breeding of this 
European elm bark beetle. In other words, the beetle carries the disease 
and the disease produces conditions favorable to the beetle. Only a little 
observation in the older affected areas in the East is sufficient to con- 
vince one of the frequent occurrence of what may be characterized as 
group infections. That is, one diseased tree may soon be surrounded by 
a number of others similarly affected. The trees earlier attacked are 
likely to be badly infested by the beetle, and those more recently in- 
fected usually show at least evidence of beetle feeding upon the twigs. 
There has been in this area in the twelve months ending the last of 
August, 1934, a nearly 20-fold increase in the number of confirmed dis- 
eased trees and an approximately three-fold increase in the size of the 
known affected area during this calendar year. This has ail occurred in a 
section where measures were adopted similar to those used in the Ohio 
areas, and although the infection in the East was more extensive when 
discovered than in Ohio, we are forced to conclude that these beetles and 
possibly some others with similar habits, have been the factors which 
have nullified efforts to eradicate the disease by the removal and de- 
struction of the infected trees. 

The foregoing is certainly strong circumstantial evidence to the effect 
that the European elm bark beetle is an important if not the principal 
carrier of the disease, and the experience of the past two seasons in the 
northeastern United States indicates that the control of this deadly in- 
fection, if it is to be controlled, depends to a very large degree upon 
methods used against carrier beetles and possibly some other insects. It 
is admitted that the Scolytus serves as a mechanical agent in trans- 
mitting the disease, and yet the well recognized medical principle: con- 
trol the carrier and you control the disease, applies here to some extent 
at least, as well as in the case of malaria and yellow fever and their carrier 
mosquitoes, even though with the human diseases the insects serve as 
essential alternative hosts in a cyclical transmission. 

A survey made late last year by an agent, Dr. J. K. Knull, of the 
Federal Bureau of Entomology, as then designated, resulted in establish- 
ing the presence of this European elm bark beetle in eastern New Eng- 
land, in a section centering approximately on Boston, and in another 
larger area centering on New York City and including southwestern 
Connecticut, southeastern New York, northern New Jersey and a por- 
tion of southeastern Pennsylvania. This survey also demonstrated a 
considerably wider occurrence of a native elm bark beetle, Hylurgopinus 
rufipes Eichh., a species which may also be a carrier of this dieease. It, 
however, as well as the Scolytus, appears to be limited largely to sickly 
and dying trees or parts of trees, and consequently the elimination of 
such material would go far toward controlling both species and also some 
other presumably less important elm borers, so far as carrying the dis- 
ease is concerned, namely species of Magdalis, and the somewhat com- 
mon elm borer, Saperda tridentata Oliv. 

The habits of the European elm bark beetle are of great importance if 
it is a carrier of the Dutch elm disease, since they give a clue as to what 
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may be expected in the future. It is impossible to follow the flight of 
individual beetles, and yet, if the insect is a carrier, the spread of the 
disease is at least a general index of its flight or drifting potentialities. 
There is evidence to indicate the probable occurrence of the Dutch elm 
disease in the eastern area several years before it was recognized here, 
and yet at the end of 1933, namely about six months after the first dis- 
eased tree was discovered, this infection was found here and there in elms 
some 25 miles from the presumed center of the infection, and at the 
present time, trees are known here and there some 50 miles from this 
center, and in one exceptional case, near Old Lyme, Conn., a distance of 
about 115 miles. The grouped occurrence of diseased trees observable in 
the older infected area indicates a somewhat local movement on the part 
of most of the insect carriers, and at the same time the appearance at 
considerable distances of diseased trees is equally good evidence of a 
long distance drift or flight, and this seems to be the logical explanation 
of existing conditions in the area within 50 miles of the presumed original 
center of the infection. It is our opinion that this is probably true also 
for the infected trees at Old Lyme, Conn. There are several reasons for 
this latter. 

It is well known that the prevailing winds are from the west and south, 
and consequently favorable to an easterly or northeasterly drift. Some 
at least of the diseased trees along the Sound are located on the eastern 
bank of a bay or inlet, that is, across a body of water from the older in- 
fected area, and this is true of the Old Lyme trees as well as of some 
farther west. The reason for this is that the cooler water surfaces, as com- 
pared with land areas, cause a dropping of the wind currents and natur- 
ally a corresponding lowering of drifting materials, which in this case 
might be disease-carrying insects. These conditions justify, in our opin- 
ion, an expectation of finding another season or in the next few years, 
more of such outlying diseased elms. It is impossible to deny that there 
has been a spread in several directions of some 40 miles, at least within a 
period of possibly four years, though actual knowledge extends back but 
16 months, and if this has occurred, it is difficult to escape the con- 
clusion that here and there in the area beyond, more affected trees may 
be found. 

Is such an explanation as the above justified by the facts? It has been 
stated that this elm bark beetle is a somewhat heavy insect and there- 
fore the chances are against its flying any great distance. It happens 
that there are some unpublished observations in relation to other insects, 
which tend to support our interpretation. The closely related hickory 
bark beetle, Scolytus quadrispinosus Say, was taken by us in 1927 on 
the roof of the New York State Education Building at Albany, N. Y. 
This roof is 125 feet above the sidewalk, well above adjacent tree tops 
and fully three-quarters of a mile from any hickories. This insect breeds 
only in hickories, and is larger and heavier than the European elm bark 
beetle. We also took on this roof during the same season, three species of 
pine bark beetles, [ps calligraphus Germ., Ips grandicollis Eich., and I. 
pini Say, all as large or larger and as heavy or heavier than the European 
elm bark beetle, and these, in a judgment recorded at that time, had 
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presumably drifted or flown more than one mile.' The Pales weevil, Hy- 
lobius pales Boh., a larger and heavier insect, was likewise taken on the 
roof of this building, and since it is a pine insect, it must have drifted or 
flown as far as the three species of Ips just mentioned. It is interesting 
to note that Dr. H. B. Peirson of Maine, states that this weevil may be 
attracted from long distances. The Colorado potato beetle, Leptinotarsa 
decemlineata Say, also a large and heavy insect, was found by the thou- 
sands on this roof, and taken in connection with the record of earlier years 
to the effect that this beetle migrated on an average of about 80 miles a 
year, there can be no question as to the possibility, and probability of 
somewhat heavy insects travelling long distances in the air. The pro- 
gressive distribution of the cotton boll weevil, Anthonomus grandis Boh., 
is another case of the same general character, and the same is true of the 
Mexican bean beetle, Epilachna corrupta Muls., with its widespread 
movement from the Southwest until in 1929 it was found in south- 
western Connecticut and later became generally established in southern 
New England. 

It seems improbable that a small insect like the European elm bark 
beetle could fly 10, 20 or possibly 100 miles, and that seems to us reason- 
able. There is an entirely different condition when we come to consider 
wind drift. It happened that in 1923 to 1925, in connection with a gypsy 
moth study, there were released over 18,000 toy balloons inflated to a 
minimum buoyancy and designed to secure data on wind drift. Over 
1200, or more than 6 per cent, of these were recovered. There were 
records in each case of the day and hour of release, and in a number of 
cases of the day and hour when found. In 1923, 7 of these balloons drifted 
from 110 to 145 miles, 22 from 85 to 100 miles and 18 from 60 to 75 
miles.? The velocities of 61 balloons found the day of liberation averaged 
17.9 miles per hour. The records indicate that one balloon drifted 65 
miles at the rate of 100 miles per hour and another covered 65 miles in 
one hour. In 1924, the average velocity for balloons found the day of 
liberation ranged for the dif erent stations from 3 to almost 45 miles per 
hour. One balloon drifted at the rate of 100 miles per hour and another 
travelled 190 miles at over 50 miles per hour, and a third 115 miles at 27 
miles per hour.’ One balloon released from Salisbury, Conn., May 15 was 
recovered at Felix Cove, Newfoundland, the next day, the distance be- 
ing approximately 775 miles. 

It is well known that insects in the air are carried up by convec- 
tion currents, natural escalators, as it were, as well as balloons or 
other floating objects. The influence of such currents is scarcely appre- 
ciated unless one has seen, as has the writer, hundreds of balloons in- 


'The babilities in this direction are further illustrated by the captures in air- 
‘ planes of ambrosia and bark beetles, namely two species of Xyleborus at an elevation 
of 2,000 feet, another species at 500 feet, and four other species of Scolytids at 200 
feet. The work, under the direction of the then Federal Bureau of Entomology, was 
conducted in Louisiana, and the collections were well distributed through the year. 
These unpublished data have been kindly placed at the disposal of the author by Lee 
A. Strong, Chief of the Bureau of Entomology and Plant Quarantine. 
*N. Y. State Conservation Commission, 13th Report, p. 167, 1924. 
3N. Y. State Conservation Commission, 14th Report, p. 172, 1925. 
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flated for a minimum buoyancy, caught and carried up into the air 
hundreds of feet as they drifted over a slightly warmer soil area. It is 
well known that aviators find bumpy conditions, really the effects of 
convection currents, at 3,000 to 4,500 feet, and over deserts in the warmer 
regions, the effects may be felt at much greater heights. Once an insect 
gets into an air current, it is very difficult, as indicated by the above 
figures, to establish the maximum drifting distance, especially as up- 
per air currents have greater velocities than those near the surface of 
the earth. It should not be assumed that these greater velocities mean the 
turbulence such currents would cause at the surface of the earth. In fact, 
there is ground for belief that movements at such high speeds in the 
upper air may involve no greater turbulence or disturbance than what 
we know as gentle breezes. It follows that an insect, once in such a cur- 
rent, might be carried tremendous distances before it came to earth, 
either voluntarily or through a dropping in the level of the air current. 
It is our belief, for example, that the cotton moth of the South habitually 
makes its way a thousand miles or more to New England and southern 
Canada in one night, this being due not to flight, but to wind drift, as 
suggested by the practically perfect condition of many of the specimens. 
Those interested will find in New York State Museum Bulletin 274, 
pages 59-129, a general discussion of the various phases of the dispersal 
of insects by air currents. 

The above discussion is not an idle flight of fancy. It is an attempt to 
interpret the situation, since without such understanding it is impossible 
to work out an even fairly satisfactory control program. The somewhat 
general feeling that bark beetles issuing from dying trees are local in 
habit is suggested by the recently proposed clean-up program outlined 
by Federal and State agencies to include not only the present known in- 
fected area, but also an encircling belt approximately 10 miles wide. The 
assumption is that this distance represents the probable flight or drift 
of this beetle in any one season. If the data presented above have basis 
in fact, this ten mile belt represents more nearly a minimum rather than 
a maximum spread. The program referred to above also assumes that the 
work already done has established somewhat closely the limits of the in- 
fected area. This can hardly be the case if, as appears probable, there 
has been extensive drift of disease-carrying beetles. Furthermore, one 
elm has come under observation where cultures disclosed an infection, 
and six weeks later there was still no external evidence of the trouble. 
Elms have been found in the eastern area which evidently had been in- 
fected for three and possibly four years. These facts alone indicate the 
great difficulty of establishing the actual limits of the infected area or of 
locating all of the diseased trees in that area 

The general presence of the European elm bark beetle in the eastern 
affected area, and the fact that the disease produces conditions favorable 
to the rapid multiplication of this borer and that the beetle in turn is 
probably the principal carrier, forces the conclusion that while the elms 
are being killed by a pathological agency, a plant disease, the control is 
very largely an entomological problem and dependent to a great extent 
on reducing to a minimum this pernicious beetle population. 
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It is entirely practical to greatly reduce the production of beetle car- 
riers by cutting and burning the dead, sickly and dying trees, that is, 
potential beetle producing wood, and in our judgment, this is the only 
promising method of preventing wholesale losses of valuable elms. The 
habits of the elm bark beetle lend themselves well to this program, since 
there is a marked tendency to concentrate upon sickly trees or parts of 
trees, and in at least two instances, Princeton, N. J]., and Stamford, 
Conn., we practically brought about local elimination by simply cutting 
and burning affected trees or parts of trees. There is urgent need for the 
cooperation of cities, villages and private owners not only in the affected 
areas, but outside, in a systematic effort to put the elms in a reasonably 
good condition and thus reduce to a minimum bark beetle production. 
This should be done well outside of any limits as yet included in Federal 
and State programs, and it is believed this is a reasonable procedure to 
urge upon all interested communities and individuals in southern New 
England and New York. The more generally this can be brought about, 
the less the danger of widespread distribution another season and the 
greater the probabilities of conserving a large proportion of the magnifi- 
cent elms. It is a choice between tree sanitation, also known as clean- 
up, or the costly removal of many dead and dying trees, with the prob- 
abilities of extremely heavy losses in areas where Nature is allowed to 
take her course. 


UTILIZATION OF A COMPLETELY REFINED, LOW-BOILING 
PETROLEUM DISTILLATE IN CONTROLLING IN- 
SECTS INFESTING CHRYSANTHEMUM 
AND OTHER PLANTS' 


By Josern M. GinsBurG, Biochemist in Entomology, Joun B. SCHMITT 
and Puitie GRanett, Research Assistants, New Jersey Agricultural 
Experiment Station 

The writers have conducted experiments during the last three years 
with a completely refined, low-boiling petroleum distillate on insects in- 
festing greenhouse plants. This particular oil? possesses the following 
specifications: A. P. I. gravity 49-50; flash point 170° F. open cup; boil- 
ing range 370-490° F. ; unsulfonatable residue 98% or more; viscosity 30 
Saybolt at 100° F. Being highly volatile, it readily penetrates into plant 
and insect tissues. Results from preliminary tests (2) indicated its possi- 
ble value in the control of highly resistant insects, such as mealy bugs 
and scale, usually requiring several successive applications of expensive 
contact insecticides. Not all plants, however, can be safely covered with 
this insecticide, by the common method of greenhouse spraying. While 
certain plants (2, 3) are practically immune, the foliage of many green- 
house plants are susceptible to injury, ranging from (3) slight to severe. 

1Paper of the Journal Series, New Jersey Agricultural Experiment. Station, De- 


partment of Entomology. 
*The oil was obtained from L. Sonneborn Sons, Inc., and called ‘‘Deo-Base.” 
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Chrysanthemum was found exceptionally resistant to this oil. Tests 
have shown (3) that this plant can be either dipped in or sprayed with 
the oil without any injurious effects, provided that the operation is 
carried out on sunny days and under low humidity. The owner of one 
commercial greenhouse’ has practiced during the last two years, dipping 
his potted chrysanthemum plants in ‘‘Deo-Base’’ before transplanting 
in the beds. As a result of this single treatment, the plants were practi- 
cally free from mealy bugs throughout the entire season and were not 
injured in any way, as may be seen from the accompanying photograph. 
This may be explained by the fact that the eggs (3) as well as the adult 
insects are killed by the oil. Allen (1) reports efficient field control of 
potato leafhoppers with “‘Deo-Base’’ containing pyrethrum applied as a 
fine spray, without injury to foliage. 


EXPERIMENTAL 


The results presented in this paper cover experiments with the simple 
oil and with the oil containing extracts of pyrethrum applied by different 
atomizers, the variation in drop-size delivery ranging from a coarse spray 
to a fine fog. 

THe EFrrect oF SPRAYING WITH DiFFERENT Nozz_es.—lIn general the 
results thus far have shown that this oil can be applied on certain plants 
with an ordinary hand atomizer as a ‘‘clean-up”’ spray against resistant 
insects. Due to the high wetting and spreading properties of this dis- 
tillate it requires a comparatively small amount to cover a plant, con- 
siderably less than water-spray mixture. It was, therefore, thought that 
if the amount of spray deposited by ordinary spraying could be reduced 
to the minimum quantity required for complete coverage, injury to 
delicate plants could be either entirely eliminated or greatly reduced. It 
is obvious that the smaller the orifice of the spray nozzle, the smaller 
will be the droplets of the spray, and the less liquid will be delivered 
on the plant during the time of spraying applied, of course, under the 
same pressure. With a sprayer, adjusted so as to break up the spray 
stream into a fine fog, it should be possible readily to control the amount 
of spray coming out and prevent the deposition of an excess of oil on the 
plant. Accordingly, experiments were conducted with three different 
sprayers, varying in their drop-size delivery. For convenience they are 
designated as follows: 

1. Coarse sprayer,—an ordinary two-quart hand atomizer, commonly 
used in greenhouses, gardens, etc. 

2. Semi-coarse sprayer,—especially improvised pint hand atomizer. 

3. Fog sprayer,—especially prepared by the Hudson Sprayer Com- 
pany. This type of nozzle produces a very fine, rapidly settling fog. 

The size of the oil drops deposited from each sprayer were measured 
on glass plates under microscope by the aid of a micrometer eye piece. 
The results presented in Table | show that the fog sprayer produces 
drops averaging from 8 to 17 microns in diameter. The semi-coarse 


3Kitchenmeister Bros., Highland Park, N. J. 
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sprayer delivers an average size drop of about 80, while the coarse spray- 
er averages drops within the neighborhood of about 200 microns in diam- 


eter. 
TABLE 1. Size OF Drops DetiverReD DiFrFERENT SPRAYERS 


1 Division on the micrometer slide under 16 mm. objective—.0172 mm.; 4 mm. objective—.004 mm. 

Sprayer used Approximate size of drops on glass plates 
=from 8to 17 microns in diameter 
=from 30to 50 microns in diameter 
=from 50 to 150 microns in diameter 
=from 175 to 200 microns in diameter 
=from 80 to 200 microns in diameter 
=from 200 to 350 microns in diameter 
=about 85 microns in diameter 
=from 17 to 35 microns in diameter 
=from 35 to 85 microns in diameter 
=from 85 to 160 microns in diameter 


Hudson fog sprayer 


The oil was then tested with the three sprayers on greenhouse plants, 
using 2 or more plants for each test. The method used in spraying con- 
sisted of directing the stream of spray, issuing from the nozzle, on the 
plant until both surfaces of the foliage were completely covered. Ob- 
servations were made 2 days, one week and 2 weeks after the sprays 
were applied. 

The injury was graded as ‘“‘slight,’’ which was indicated by casual 
burn on some leaves or yellow and brown spots here and there, which 
did not interfere with the subsequent growth of the plant, and as ‘ 
vere,”’ indicaved by leaves turning yellow, partial defoliation and similar 


symptoms which partially or entirely checked the growth of the plant. 
A comparison of the results in Table 2 shows the following. The coarse 
sprayer produced injury to most of the plants under test, ranging from 


slight to severe. The semi-coarse sprayer produced injury, mostly slight, 
to about 50% of the plants tested. The fog sprayer produced no notice- 
able injury to foliage with the exception of two plants where slight 
vellowing of young leaves occurred, namely, cineraria and lima beans. 


Taste 2. Errect oF tHe Ort ON GREENHOUSE PLANTS, APPLIED WITH DIFFERENT SPRAYERS 


Injury to foliage 
Coarse sprayer Semi-coarse sprayer Fog sprayer 


Slight injury Slight injury No injury 


Plants used 


Begonia (Begonia sp. 


Slight injury No injury 


Calceolaria (Calceolaria sp. 

Calendula (C. officinalis, Linn.)............. 

Calla lily (Réchardia ep.) 

Carnation (Dianthus 

Chrysanthemum (Chrysanthemum sp.) 

Cucumber (Cucumis sativas) 

Fern (Boston) (Nephrolepi exaliata Sch.)....... 

Feverfew (Chrysanthemum parthenium) 

Fuchsia (Fuchsia sp.) 

Heliotrope (Heliotropium L. sp.)............. 
ntana (Lantana sp.) 

Lima beans (Phaseolus sativus Macf.). . 

Pelargonium (Pelargonium sp.).............. 

Primrose (Primula sp.) 

bane 

Snapdragon (Antirrhinum L.Sp.)............ 

String beans (Phaseolus vulgaris) 

Sweet peas (Lycopersicon Millsp.)....... 


Severe injury 
Severe injury 
Severe injury 
Severe injury 
Noinjury 
Slight injury 
No inju 
Slight injury 


Severe injury 
Slight injury 
Slight injury 
Severe injury 


No injury 


Severe injury 


Slight injury 


Slight injury 
Severe injury 
No injury 
No injury 
No injury 
No injury 


Slight injury 


Slight injury 
No inju 

Slight injury 
Slight injury 


No injury 
No inju 
Slight injury 
No injury 


No injury 
No inju 
Slight injury 
No injury 
No injury 
No injury 
No injury 
No injury 
No injury 
No injury 
No inju 
Slight injury 
No injury 
Noinjury 
No injury 
No injury 
No injury 
No injury 
No injury 
No injury 


Tests oN Insects.—In order to determine whether the fog sprayer 
can deliver sufficient oil on the insect’s body to give a high per cent kill, 
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tests were carried out on the following insects: mealy bugs, red spider, 
aphids, scale and white fly. The results, presented in Table 3, show that 
the fog spray produced from 90% to 100% kill of aphids and white fly; 
from @ to 100% kill of red spider and from 36% to 100% kill of 


mealy bugs. 


Taste 3. Errect oF THe O1t on Insects AppLieD witH Foc SpRAYER 


F ximate per cent dead, 
Insect used Plant infested A hours after spraying 
Pelargonium All young ones dead. 50% 
Mealy b Mulberry 


These tests tend to show that by reducing the size of the drops issuing 
from the spray nozzle so that the oil comes out in the form of a fine fog, 
it was possible to control or entirely eliminate injury to most of the 
plants tested. A sprayer capable of producing fog drops ranging from 10 
to 20 microns in diameter such as the electric sprayers used with house 
fly sprays would probably be most suitable for this purpose. 


TEsts witH CoNnTAINING PyRETHRUM.—Since the fog spray pro- 
duced lower percentages kill of some insects, especially mealy bugs, 
than the coarser sprays as previously reported (1, 2), it was considered 
advisable to introduce pyrethrins into the oil in order to increase its 
toxicity. Based on preliminary results, a standardized ‘‘Deo-Base”’ ex- 
tract, equivalent to 0.5 pound of pyrethrum flowers analyzing about 
0.9% actual pyrethrins, was incorporated in one gallon of the distillate. 

The fog sprayer, delivering an average size drop of 8 to 17 microns, 
was used. Plants infested with insects were sprayed in the laboratory 
where exact counts of dead and live insects were made 24 hours after 
spraying. Other plants which could not be removed to the laboratory 
were sprayed in greenhouses and only the approximate percentage kill 
of insects determined. 


Taste 4. Lasoratory Tests Wits tHe ContatninG Extract or 0.5 Pounp oF PYRETHRUM 
FLoOwERsS TO THE GALLON ON DiFFERENT INSECTS Ustnc FoG SpraYER 


Total number Percent dead Injury 


Insects Plant of insects after 24 hours to plants 

Aphids (A phis rumicis L.)...... Nasturtium 985 100 None 

rips (Thrips tabaci Linden)................- Nasturtium 30 100 None 
Thrips fasciatus Perg.)...........- Bean 144 98 None 
Bean 112 0 None 
Red spider (Tetranychus telarius Linn.)......... Carnation 165 99 None 
Carnation 360 8 None 
Red spider (Tetranychus telarius Linn.)........ Bean 428 99 None 
Mealy bugs (Pseudococcus comstocki Knw.)... .. Tobacco 99 100 None 
Mealy bugs Tobacco 63 0 None 
Mealy bugs (P. s comstocki Knw.)..... Mulberry 246 92 None 
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Taste 5. Fietp AND GREENHOUSE Tests WITH THE O1L, CONTAINING ExTrRACct oF 0.5 PoUND oF 
PyreETHRUM FLOWERS, ON DifFERENT [NsEctTS, Usinc Foc SpRAYER 


Insect Plant 


Tent caterpillar (Malacosoma americana Fabr.)....... Apple 

Mealy bug (Pseudococcus citri Risso) Calla lily 

White fly (Aleyrodes vaporarium West) African daisy 

Mealy bug (Pseudococcus citri Risso) Poinsettia 

Aphids (Rhopalosiphum rufomaculaia Wik) Chrysanthemum 100 

Red spider ( Carnation 100 of adults 
Scale (Chrysomphalus dictyospermi M.) Palm 90-100 
Thrips (Thrips triciti Fitch) Feverfew 70-80 


The tests were carried out on the following insects: Aphids, thrips, 
red spider, mealy bugs, white fly, scale and tent caterpillars. The follow- 
ing plants were sprayed: Nasturtium, bean, tobacco, mulberry, car- 
nation, calla lily, African daisy, poinsettia, chrysanthemum, palm, fe- 
verfew and apple. The results in Tables 4 and 5 show high kill on all the 
insects tested, ranging from 80 to 100 per cent. No noticeable injury 
to the plants could be detected. 

PRECAUTIONS.—The results reported here have shown that a low boil- 
ing distillate of the kerosene type, when completely refined, may prove 
to be a valuable insecticide as a ‘“‘clean-up”’ spray to control resistant 
insects when carefully applied, either alone or in combination with pyr- 
ethrum. In order to obtain efficient results with no injury to the plant, 
the following precautions should be observed. When dipping chrysan- 
themums, the plant is completely immersed, momentarily withdrawn 
and the excess of oil shaken off. When spraying other plants, the sprayers 
should be adjusted with fine nozzles so that the spray is delivered in 
form of a fine spray or fog. Either dipping or spraying should be done on 
sunny days when the humidity is low, allowing the oil rapidly to vola- 
tilize from the plant. Applying the oil with ‘‘fog sprayers,”’ it is possible 
materially to reduce the danger of injury to delicate plants. Spraying of 
either flowers or buds should be avoided, as injury may result. 

SUMMARY AND ConcLusions.—A completely refined low boiling pe- 
troleum distillate, of the kerosene type, was studied in reference to its 
toxicity to insects and injury to plants. A large number of greenhouse 
plants infested with several species of insects were sprayed with the oil 
in pure, unemulsified form, using three different types of sprayers, de- 
livering coarse, semi-coarse, and very fine,—fog-like sprays respectively. 
Several thousand young chrysanthemum plants were not damaged even 
when completely immersed in the oil, while many delicate species of 
plants were injured by spraying. The oil gave a very high per cent kill 
on the following insects: red spider, thrips, mealy bug, scale, aphids, 
white fly and tent caterpillars. The results in general suggest the follow- 
ing conclusions: 

1. This oil can be safely applied either as spray or dip on chrysan- 
themum and may serve as a “‘clean-up”’ spray to control heavy infes- 
tation of resistant insects on this plant. 

2. Injury to foliage of other plants may be avoided or entirely elimi- 
nated by using fog sprayers. 

3. In general, the finer the spray, the less danger of injuring foliage. 


4 
. Approximate 
Injury per cent dead 
toplant after 48 hours 
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4. With fog spraying, the control of insects is more thorough when an 
extract of pyrethrum equivalent to 0.5 pound of flowers to the gallon or 
more is incorporated in the oil. 

5. Spraying should be done on sunny days and when the humidity is 
low, allowing rapid volatility of the oil from the plant tissue. 

6. Spraying of blossoms and high developed flower-buds should be 
avoided as permanent injury may result. 
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THE IMPORTANCE OF SURFACE TEMPERATURES IN HEAT 
STERILIZATION! 


By J. H. Pepper and A. L. Stranp, Montana Agricultural Experiment Station 


When heat sterilization is used in flour and cereal mills for the control 
of insects, the minimum temperatures toward which it is possible for the 
insects to migrate constitute the most important factor limiting the suc- 
cess of the treatment. On these temperatures will depend the death or 
survival of a sufficient percentage of the insects to make the superheating 
either very efficient or of only temporary value. On account of the strati- 
fication of the heated air, whether the source of heat is from ordinary 
wall radiation or from large unit heaters of the York-Carrier type, the 
lowest temperatures will be found at the floor surface. In the case of 
buildings with wooden floors there is not much difficulty if sufficient heat 
is available, but in large mill buildings of concrete construction with 
floors often ten inches thick, the question of these minimum temper- 
atures becomes very important. In this regard the following experiment 
has considerable bearing both on the efficiency of the superheating 
method and the manner of recording temperatures during the process. 


Taste 1. Hourty Temperatures ABOVE AND AT THE SURFACE OF A CONCRETE FLOOR DuRING A 
Heat STERILIZATION 


Floor surface .25 inch above surface .5 inch above surface 
Hour oP. oP, oP, 

96.0 105.6 113.0 

102.5 115.5 120.5 


1Contribution from Montana State College, Agricultural Experiment Station. 
Paper No. 41,. Journal Series. 
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A block of concrete, four feet square and ten inches thick, was poured 
after thermocouples were arranged so as to occur at different depths 
through the block. One couple was placed so as to be exactly flush with 
the upper surface, others at various heights above the surface. The con- 
crete block composed the floor of a cubical compartment made of celotex. 


| 


I Floor surface temperature — 
0 Air temp ozs inches from floor 
Air temp os inches from floor 


4 
HOURS 


Fic. 31.—Graph of temperatures shown in Table 1 


Coils of nichrome wire across a voltage of 115 and an amperage of 20, 
constituted the source of heat. A ten-inch electric fan behind the coils 
kept the air in circulation. All the wires from the thermocouples led 
downward through the block and thence to the potentiometer. The 
amount of heat delivered from the coils was 3036 B. T. U. per hour. 
Using this setup, the data shown in Table 1 and Figure31 were obtained. 

Discussion.—Granting that about 120° F. is, the fatal high temper- 
ature for the confused flour beetle, Tribolium confusum Duval, it will be 
seen that this temperature was reached at the surface of the floor in 
eight hours, at one-quarter inch above the surface in four hours, and at 
one-half inch above in two hours. In other words, even with this partic- 
ular apparatus bv which more heat was supplied with better circulation 
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than would obtain during a practical superheating, as the floor surface is 
approached from a point one-half inch above, the time to reach a killing 
temperature increases in a geometrical ratio. Temperatures taken one 
and two inches above the floor showed very little difference from those 
taken one-half inch above. Consequently it is the heat stratification in 
the air very close to the floor that is important. 

Measurements of confused flour beetles show that their greatest height 
ranges from .015 to .023 inches when placed on a cool surface, and .023 
to .031 inches on a heated surface. They are thus considerably below any 
point the temperature of which can be measured with an ordinary mer- 
curial thermometer. Since the confused flour beetle is perhaps the most 
important species concerned in the superheating of grain-processing 
establishments, the reason for keeping up the temperature severai hours 
after 120° F. is reached, as recorded by thermometers lying on the floor, 
is obvious. 

Experiments dealing with the penetration of heat into the concrete 
are to be published elsewhere. 


METHODS OF DETERMINING THE DEGREE OF PARASI- 
TIZATION OF TWIG-INFESTING ORIENTAL FRUIT 
MOTH LARVAE 


By H. G. Butver, Division of Fruit and Shade Tree Insects, Bureau of 
Entomology, United States Department of Agriculture 


An investigation of the relationship existing in Tennessee between the 
several parasites of the oriental fruit moth (Grapholitha molesta Busck) 
and their host was started in 1930 and continued through the season of 
1933. It was found during this investigation (7, 2, 3) that a single para- 
sitic species, Macrocentrus delicatus Cress., which attacks the host larvae 
in peach twigs, is, in this area, the only one of economic importance. 

There being no set method for this type of investigation, the technique 
was changed from time to time in order to facilitate the work or to 
increase the accuracy of the results. Under the best of conditions, the 
artificial way in which the material must be handled in the insectary 
may greatly affect the results. The results obtained by the principal 
method used in 1933 show clearly the unreliability of the methods previ- 
ously employed and indicate a simple and more accurate method for 
future use. 

Metuop Usep In 1930 anv 1931.—In 1930 and 1931 larvae of the 
oriental fruit moth were obtained from infested peach twigs, reared in 
pupation racks, and the parasitization was determined from the emer- 
gence of parasite larvae from host larvae. 

In 1930 the percentage of parasitization found was assigned to the 
period in which the larvae matured and left the twigs to spin cocoons. 
The parasitization was 51 per cent in July and 82 per cent in August. 

In 1931, in order to conform with the methods of other workers, the 
percentages of parasitization were assigned to the periods in which the 


we 
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twigs were collected. In other respects the method was the same as that 
used in 1930. The parasitization was 29 per cent in June, 55 per cent 
in July, and 78 per cent in August. 


Metuop Usep IN 1932.—So much time was required for the daily 
observation of a large number of larvae in pupation racks that corru- 
gated paper strips were substituted for these racks in 1932. The degree 
of parasitization was determined from the numbers of moths and para- 
sites reared from each twig sample, and was assigned to the period in 
which the twigs were collected. In May, 29 per cent of the larvae col- 
lected were parasitized ; in June, 46 per cent; in July, 80 per cent; and in 
August, 71 per cent. 


Metuops Usep IN 1933.— During the course of this investigation it 
was found that the respective proportions of moths and parasites reared 
from twig-infesting larvae are affected by the age of the larvae at the 
time of collection. Macrocentrus parasitizes larvae in all stages of de- 
velopment (4), but does not attack the eggs. Since exposure is stopped 
when a twig sample is collected, larvae that develop from eggs that were 
present on the twig at this time have not been exposed to parasitism, 
and larvae of different ages have been exposed for different lengths of 
time. We may therefore expect the highest percentage of parasitization 
among the larvae in the most advanced stage of development, which 
have been exposed to the attacks of the parasites for the longest time. 
We may also assume that the larvae maturing and leaving the twigs to 
spin cocoons in the first few days after collection were the oldest larvae 
and consequently had been exposed to parasitism longer than had larvae 
reaching maturity later. 

In 1933 the percentage of parasitization of oriental fruit moth larvae 
was determined both from the emergence of the parasite from the host 
larvae, as was done in 1930 and 1931, and from the emergence of all 
moths and parasites reared from each twig sample, as was done in 1932. 
The larvae that matured and left the twigs were reared in pupation 
racks and those that did not leave the twigs were reared to adult emer- 
gence in the twig bundles. Records were kept of the date of maturity 
and the subsequent development of each larva. Data on all the larvae 
that matured within 5 days after collection were than arranged in one 
group, on those maturing between the sixth and tenth days in a second 
group, and on those maturing subsequently in a third group, and the 
percentage of parasitization of the larvae of each group was calculated. 
These data are summarized in Table 1, together with similar data ob- 
tained from the total emergence of moths and parasites, including larvae 
cocooning within the twigs. The records of the older larvae, because of 
the longer exposure to the attacks of parasites, are considered to repre- 
sent most nearly actual conditions in the orchard and therefore the 
parasitization of larvae maturing during the first 5 days was used as a 
basis of comparison of this method with the method of total emergence 
of moths and parasites. The data show that in all cases the parasitiza- 
tion was greatest in this group of larvae, and even greater than was 
obtained from records of total emergence. 


J 


246 JOURNAL OF ECONOMIC ENTOMOLOGY [Vol. 28 


Taste 1. Recorps or OrientaL Fruit Morus anv Parasites REARED FROM TWIG MATERIAL 
at DirFERENT Periops DuRING THE SEASON 


Moths and parasites reared from twig material collected— 
June 15 to 30 July 1 to 15 July 16 to 31 August 1 to 15 
; Moths Moths Moths Moths 
Period of emergence Par- 4 - . - Par- 
from infested twigs — asites — asites = asites — asites 


Number Per cent Number Per cent Number Per cent Number Per cent 


1 to 5daysafter collection... 524 48.9 370 92.4 373 95.2 96 84.4 
6 to 10 days after collection.. 258 29.8 345 70.7 305 66.9 165 63.6 


More than 10 days after col- 
lection. . . 29 10.3 45 24.4 30 20.0 50 16.0 


Entire period, ‘including lar- 
vae cocooning within the 


On June 10 a large bundle of twigs was collected in a single orchard. 
These twigs were divided, on external indications, into two lots, one 
composed of the older larvae and one composed of the younger larvae. 
The moths and parasites were then reared from both lots. From the lot 
of older larvae 21 moths and 98 parasites were reared, or a parasitization 
of 82.4 per cent. From the lot of younger larvae 40 moths and 61 para- 
sites were reared, or a parasitization of 60.4 per cent. As the only differ- 
ence in the two lots of twigs was in the age of the larvae, the 22 per cent 
difference in parasitization is due to that factor. 

The method used in 1933 could be improved and simplified by rearing 
the larvae that matured in the first few days in corrugated paper strips 
and then discarding the twig bundle and such immature larvae as re- 
mained in it. The degree of parasitization could then be determined 
from the adult emergence records. Subsequent developments may indi- 
cate the advisability of changing the length of the period after twigs are 
collected during which acceptable larvae mature. In 1933 a reduction 
of the acceptable period from 5 days to 3 days resulted in an increase 
in both the period of exposure to parasites and the degree of parasitiza- 
tion found. This, however, was accompanied by a considerable reduction 
in the quantity of data on which to base conclusions. 
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SCIENTIFIC NOTES 


Scientific Notes 


A Method for ing Mushroom Grain Spawn Against Springtails and Certain 
other Mushroom Pests.' Mushroom spawn is sometimes badly injured by the feeding 
of insects and mites soon after it is planted in the beds. In the mushroom grain spawn 
these pests feed upon the mycelium as it grows out from the grains, or they may even 
bore into and destroy the grain itself. It has recently been found that mixing of a to- 
bacco powder, containing 6 per cent nicotine, with the fully run spawn, largely pre- 
vents this feeding by springtails until the mycelium has an opportunity to grow out 
into the surrounding manure. After that, damage to the spawn piece is not important. 

This powder is applied to the fully grown spawn just before this spawn is sent out 
to the growers. The bottle of grain spawn is first thoroughly shaken to loosen the 
grains, then from 2 to 2% teaspoonfuls of the powder are poured in on top of this 
spawn, and the bottle is again gently shaken until each grain is coated. The powder 
used did not cause any injury to the mycelium, and there is indication that some 
stimulation is produced. The spawn should be planted within two days after the 
treatment. Such treated spawn seems to be less attractive to rats and mice than that 
which is untreated. 

C. A. Tuomas, Pennsylvania State College 


Third Brood Chinch Bugs Observed in Illinois for the First Time. What appeared 
to be an attempt by the bugs to produce a third brood of the Chinch Bug, Blissus 
leucopterus Say., was observed for the first time in Illinois during 1934. On the date of 
September 27, 1934 large numbers of 2nd and 3rd instar nymphs were observed at 
Alhambra, Madison county, Illinois on foxtail Jxophorus viridis L., and crab-grass 
Syntherisma sanguinalis L. Again, in Peoria county October 22nd and Hancock 
county October 23rd bugs of the same instars were seen on these grasses and volunteer 
oats. About the same time reports came in that young bugs were general and abun- 
dant in Macoupin county, and reports have since been received that they were ob- 
served by farmers and county agents in Piatt, Effingham, Pike, Adams and Schuyler 
counties. 

All of these appearances occurred following a period of at least a month after the 
normal second brood bugs had practically all completed their growth, during which 
period none of the earlier instars had been seen. 

This observation is reported as an unusual occurrence which followed a season 
more than ordinarily favorable for the rapid growth and maturity of the normal 
broods. It is not anticipated that the development will become a fixed habit in this 
latitude. 

J. H. Biccer, Illinois Natural History 


igh Percentage of Parasitization of Codling Moth Eggs by 7 richogramma min- 
utum Riley, in the Wenatchee, Washington, District. Incidental to an investigation 
of the possible value of a mass attack with Trichogramma minutum Riley on codling 
moth eggs conducted at this station in 1934, it was found that there was already a 
high percentage of parasitization by this species in certain orchards of North Central 
Washington. 

Newcomer,? in his study of the dock false-worm 19 years ago, found as high as 39 
per cent of the eggs of that insect parasitized by T. minutum. Since then it has been 
taken for granted that there was a small amount of parasitization of codling moth 
eggs by this parasite in this district, but so far as we have been able to determine 
there has been no published record of such parasitization. It was surprising, there- 
fore, to find in some orchards in July and August as high as 80-84 per cent of the 
codling moth eggs parasitized, and that more or less parasitization occurred through- 
out North Central Washington. The percentage of parasitization increased as the 
season advanced, as in the Capps’ orchard, where on June 29 the parasitization was 
20 per cent, on July 23, 64 per cent, and on August 21, 82 per cent. 

1Publication authorized by the Director of the: Pennsylvania Agricultural Experiment Station 


January 22, 1935, as Technical Paper No. 679. 
2Newcomer, E. J. The dock false-worm: an apple pest. U. S. Dept. Agr. Bul. 265, p. 34, 1916. 
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As a rule the highest per cent of parasitization occurred in unsprayed or poorly- 
cared-for orchards where the codling moth infestation was highest. In well-cared-for 
orchards, on the other hand, there was little or no parasitization by T. minutum. 

M. A. Yotruers, Paut B. ALLEN, JR., and Paut M. ScHEFFER, 
Bureau of Entomology and Plant Quarantine, United States 
Department of Agriculture, Wenatchee, Wash. 


Exoprosopa fasciata .» White Grub Parasite. Twenty-seven Bomby- 
liid larvae, parasitizing Phylophaga pupae exclusively, were collected in Wisconsin 
during 1933 and 1934 in the course of research on white grubs. Twenty-four of the 

sites were collected in pasture land at Argyle; one, north of Gratiot; one, south of 
ere and one, near Mineral Point, Wisconsin. 

The 24 individuals taken at Argyle were found at an average depth of 15.5 inches 
in the soil, with a minimum depth of 10.5 inches and a maximum of 21 inches. Two 
hundred and thirty-seven unparasitized Phyllophaga pupae and prepupae were taken 
at an average depth of 16.2 inches. The per cent of parasitism by Exoprosopa fasciata 
at Argyle was slightly less than 10 per cent, making this insect of some economic im- 

rtance. 

Po'The only reference in the literature which was found that dealt with the biology of 
this parasite was by Wolcott (1922). He records rearing three species of Bombyliids 
from Tiphia cocoons collected in Illinois. One of these species was determined by 
C. T. Greene as E. fasciata. E. fasciata, up to the present time, has been found para- 
sitizing only Phyllophaga pupae. 

The small larvae of EZ. fasciata feed externally on the ventral surfaces of white 
grub pupae from the middle of July on and increase oe pa in size. Shortly, nothing 
remains of the pupae but the shriveled skins. The full grown parasite larvae then 
remain in the old grub pupal cells over the following winter. 

Three full grown larvae collected April 21, 1934, did not pupate that summer and 
were still larvae December 1, 1934. One larva, taken July 24, 1933, feeding on a white 
grub pupa, became full grown July 31, 1933. It was then kept over winter in the labo- 
ratory at room temperature. tember 30, 1934, the larva was found to have pu- 
pated and November 19 the adult emerged. The identification of the adult fly as 
Exoprosopa fasciata, male, was confirmed by R. H. Painter. 

It may be that pupation occurs the following spring after the larva becomes full 
grown but the above observations do not bear this out. Perhaps the length of the life 
cycle varies as appears to be true of certain other Bombyliidae, the larvae of which 
stay in the soil either one or two years. 

The Bombyliids of which the life history is known undergo a hypermetamorphosis 
involving a motile first larval stage. That E. fasciata has such a larva would seem 
probable because of the depth at which its host is found. The full grown larva is quite 
similar in appearance to the larva of Sparnopolius fulvus figured by Malloch (1917). 
The pupa differs in several details from that described and figured by Malloch 
(1915) which he ascribed to E. fasciata provisionally. 

Paut O. RitcHer and C. L. FLuke, Jr., University of Wisconsin, 
Madison, Wisconsin 


Control Experiments inst Fuller’s Rose Beetle (Asynonychus godmani Crotch) 
on Roses in Commercial mhouses.' Tests of different materials have been carried 
on recently in the ranges of a commercial rose grower. A section of one range planted 
entirely to roses was set aside for these tests. The benches showing the heaviest in- 
festation were planted to a red variety, Templar. 

The preliminary tests with each material were applied to a plot of twelve plants 
(three rows of four plants each). A barrier row was left untreated between every two 
treated plots in order to avoid overlapping of treatment and, therefore, erroneous re- 
sults. Up to the present time more than twenty such plots have been treated and are 
under ation. 

As a control for the adult beetles attacking the foliage of the roses, a dust appli- 
cation of a commercial barium fluosilicate has shown very promising results. Phe 


‘Contribution of the Massachusetts Agricultural Experiment Station. 
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effect of the material upon the beetles has been rapid, and thus far no beetles have 
been observed to revive after once becoming affected. At present, control tests against 
the adults are limited to this material applied under varying conditions of temper- 
ature and dosage. No burning has resulted thus far on either the relatively hardy red 
variety Templar or on the much more tender yellow variety Souvenir. The latter 
plants in an adjoining house were treated specifically to note any possible burning 
which might result from the application. Two other insecticides, a fluorine combi- 
nation and a rotenone spray, have also been tested against the beetles but neither has 
proved sufficiently toxic. 

Since the grubs are also serious pests attacking the roses below ground, attempts to 
control this stage of the species were undertaken. The most satisfactory treatment 
to date has proved to be a commercial carbon bisulfid emulsion sprayed on the soil. A 
very high percentage of kill has been secured by this treatment. However the concen- 
tration of CS, and the amount of material applied in order to secure this kill were ex- 
tremely high, probably too high for commercial practice. Further tests with the ma- 
terial on both concentration and dosage are being undertaken to determine what re- 
duction can be made and still secure commercial control. Some air burn has resulted. 
This, however, has not been extensive or serious. 

As the project proceeds, naturally other insecticides and combinations will be 
tested against both grubs and adults, and those thus far tried given further consider- 
ation before any definite recommendation can be made for commercial practices. 

HERMAN Broupy 


the Hessian Fly and Its Parasites in Shell Vials. During the fall and 
winter of 1917-18 numerous attempts were made to transfer newly hatched hessian 
fly larvae to individual tillers of wheat for the purpose of studying their development. 
In all cases the larvae failed to survive. Several years later, 1932-33 it was found that 
hessian fly eggs, if placed in a watch glass of water, would hatch and the larvae, al- 
though submerged, would not drown immediately but would remain alive and active 
for several hours. Previous experience indicated that they could not. he successfully 
transferred to a dry leaf, hence a different technique was evolved. It was found that a 
bead of water could be placed in the axil of a leaf with a brush and that the larvae 
could be lifted from the water in the watch glass on a camel’s-hair brush and floated 
in the bead of water. They would then settle to the ligule and from that point were 
able to crawl down the leaf sheath, successfully establish themselves, and grow to 


pu 

This discovery was applied to the breeding of Platygaster parasites of the hessian 
fly. An abundant supply of hessian fly eggs was obtained by exposing fresh blades of 
wheat in glass vials to female flies. After securing two or three hundred fly eggs, adults 
of Platygaster hiemalis, P. herrickii, or P. zosine were introduced into the vial with 
them. They quickly found the eggs and oviposited in them freely. It was observed 
that by plugging the vial with wet cotton the leaves did not wilt for a day or more and 
if placed under refrigeration the eggs remained viable for a month. When desired the 
larvae could be hatched in a dish of water at living-room temperatures. Larvae left 
more than 12 hours in water lost their vitality, consequently it was found better to 
remove them to their host as soon as hatched. After transferring the larvae the plant 
should be set under a bell jar or cage to prevent too rapid evaporation while the larvae 
migrate. As many as ten larvae have been matured successfully in this manner on a 
single tiller, depending upon the size and condition of the tiller at the time the larvae 
are transferred. A tiller should be large enough to exhibit a well developed ligule. 

During incubation of the eggs it was found desirable to change the water frequent- 
ly, in order to keep down the concentration of toxin formed by decomposing leaves. 
It was also found desirable to keep the dish covered to prevent dust from settling and 
forming a scum that interfered with lifting out the larvae. 

The use of a block to tilt the dish containing the larvae was found useful in con- 
fining the larvae to a small area where they could be easily scooped up for transference 
to the plants. 

W. T. Emery, Assistant Entomologist, Cereal and Forage Insect Laboratory, 
Bureau of Entomology and Plant Quarantine, U. S. Department of 
Agriculture, Manhattan, Kansas 
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Effect of Heat Treatment on Toxicity of Calcium Arsenate to Bean Foliage. A 
study of the action of 19 commercial arsenates on insects and bean foliage was made 
by Howard and Fletcher, and the results were published in a mimeographed circular 
issued by the Bureau of Entomology in 1933 (E-304, The Effect of Various Com- 
mercial Arsenates on Bean Foliage, by Neale F. Howard and Fred W. Fletcher). A 
brief summary of the results was published in this journal in August 1933 (Jour. 
Econ. Ent. 26: 910). Samples of 16 of the brands referred to above were analyzed by 
Smith and Murray, of the Bureau of Chemistry and Soils, and a summary of the 
results was published in January 1931 (The Composition of Commercial Calcium 
Arsenate, by C. M. Smith and C. W. Murray. Indus. and Engin. Chem. 23: 207-208). 

During the summer of 1934 portions of five of the original samples which had been 
most injurious to bean foliage, together with one sample especially prepared in the 
Insecticide Division of the Bureau of Chemistry and Soils, were treated as described 
below. A sample of magnesium arsenate prepared by a commercial firm and placed 
on the market during the last few years was also included. This material has been 
found to kill bean plants when applied to the foliage under certain conditions. 

The samples of commercial calcium arsenate used were numbers 2, 3, 4, 8, 16, as 
mentioned in the original mimeographed report. The sixth sample was I. D. No. 2335. 

The arsenicals were put into cloth bags and placed in an autoclave loaned for the 
purpose by the Engineering Experiment Station of Ohio State University. One hun- 
dred and fifty pounds of steam pressure was applied, and the samples were allowed to 
remain in the chamber for two hours, after which the steam was released gradually 
and the samples were removed. It is understood that the temperature within the 
autoclave at 150 pounds’ steam pressure is 366° F. When the steam was being re- 
leased a slight moisture condensed on the samples, and they were dried by being 
placed in an oven for 48 hours at a temperature of 131° F. 

The procedure followed was exactly the same as that described in the mimeo- 
graphed circular mentioned above. The arsenicals were applied to bean foliage as 
sprays (1 pound to 50 gallons of water) at the rate of 200 gallons of spray to the acre, 
so as to wet the leaves thoroughly on both sides. Estimates were made and noted of 
the injury to the foliage. Applications were made to healthy bean plants—stringless 
greenpod variety—grown in the field. Each plot consisting of 10 feet of row was sur- 
rounded by untreated checks, and applications were made in duplicate. Plots were so 
arranged that some of them received one application, others two applications, and 
still others three applications, at weekfy intervals. The applications were made under 
varying conditions of relative humidity, ranging from 50 to 74 per cent. 

When the notes were assembled it was found that all of the brands of calcium 
arsenate had been rendered ‘‘safe”’ for use on bean foliage by the heat treatment. In 
the case of four of the samples no foliage injury whatever was perceptible, while 
portions of the original material seriously injured the foliage. Two of the samples 
showed slight traces of injury in comparison with very serious injury from the original 
materials. Injury from the applications of the treated calcium arsenate ranged from 
0 to a trace, meaning less than 5 per cent injured foliage, except in one instance when 
the injury was estimated at 5 per cent. Injury from the application of the original 
materials untreated ranged from 45 to 100 per cent. A sample of ‘magnesium arsenate 
that was treated in a like manner was not improved by treatment but actually in- 
jured foliage more than the original material. 

It is believed that the procedure followed is one which is well known to insecticide 
manufacturers, or at least to certain insecticide manufacturers, but that it has not 
been generally practiced. It appears that it may be practicable to produce commercial 
calcium arsenate in such a form that it will be relatively safe for use on bean foliage, 
even without the addition of hydrated lime or other correctives. The effect of the 
autoclaving on the toxicity of the material to insects has not yet been studied. 

NeaALeE F. Howarp and Raven H. Davipson, Bureau of Entomology and 
Plant Quarantine, U. S. Department of Agriculture 
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A. A. A.S. Winter meetings, December 1935, St. Louis; December 1936, Washington; December 
reo Indianapolis, Ind. Summer meetings, 1935, Minneapolis: 1936, Rochester, N. Y.: 1937, Denver, 


The Clipping Bureau Service indicates a remarkably general and wide- 
spread interest in the Dutch elm disease and its probable effect upon the 
elms of the northeastern United States in particular. A large scale con- 
trol program has been made possible by the federal allotment of over 
half a million dollars for sanitation work in the infected areas. This is to 
be conducted in the closest possible cooperation with the officials in the 
affected States charged with this work. It is interesting to note that the 
Connecticut Forest and Park Association has issued a little folder em- 
phasizing the seriousness of the situation and calling for the formation 
of volunteer town and civic organizations throughout the State of Con- 
necticut in an effort to promote general elm tree sanitation. The New 
York State authorities state distinctly that control upon private grounds 
is a problem for the owner and presumably this is the attitude in the 
State of New Jersey. Elms are valuable shade trees, and this effort of 
Federal and State authorities to enlist all possible agencies in promoting 
satisfactory control and possible eradication is just the beginning of a 
program in applied entomology and pathology which will be watched 
with the deepest interest, not only by those directly concerned in or 
affected by these operations, but also by all students of the large under- 
takings in applied science. 

The recent proposal by Dr. Karl T. Compton, Chairman of the Presi- 
dent’s Science Advisory Board, in relation to putting science to work 
deals with matters of importance to scientists throughout the country. 
The allocation of a definite percentage from emergency appropriations 
for scientific and engineering research is in accord with good practice 
in engineering and is fully as important in public works programs de- 
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pendent to any degree upon science in its practical applications. This is 
as true of entomological projects as of others. It will be recalled that the 
extensive mosquito elimination projects inaugurated by the late Dr. 
John B. Smith of New Jersey, amply justified themselves in making the 
drained areas more habitable, greatly increasing real estate values and 
the tax returns therefrom. That was a new venture in its day. The 
possibilities in this direction have by no means been exhausted. The ex- 
tensive mosquito drainage projects undertaken recently under PWA 
auspices are an extension of this work, and a nearly untouched field is to 
be found in the control of mosquitoes, punkies and black flies in the 
Adirondacks and other localities where these pests greatly limit recrea- 
tional possibilities. It has been estimated that a comprehensive project 
of this character in the Adirondacks would be an excellent investment, 
since it would prolong the vacation period in that area and increase 
property values to such an extent as to make possible ample returns 
over a series of years through increased taxation. It is a possibility for 
the enrichment of life and a needed enlargement of recreational areas. 
It is easy to assume that projects of this character do not call for a 
definite allotment for ‘‘engineering,”’ yet the elimination of pests in 
various areas is made possible only by changes in the environment. It 
is well known that some reclamation projects have resulted disas- 
trously for wild life, and it is quite within possibilities that without 
fundamental studies in relation to the effect such changes may have upon 
the environment, the ultimate result may be unfortunate in important 
details. The avoidance of such trouble is conditional upon the adequate 
maintenance of a well informed, scientific personnel throughout the coun- 
try, and while a percentage allotment from emergency funds may assist 
in doing this, it is evident that the avoidance of such difficulties in the 
future can be obtained only through the maintenance of the scientific 
bureaus of the government and states on a scale adequate for the per- 
formance of their essential services with necessary precision and perfec- 
tion. This is especially true of those sciences fundamental to the control 
and advisory services, and among these one may find entomology in its 
various ramifications. 


Obituary 
ROBERT CARLTON BURDETTE 


RoBert CARLTON Burpette died on January 6th, 1935 of a complica- 
tion of pleurisy and pneumonia. Dr. Burdette was born in Woodfield, 
Maryland, March 10th 1898. He was trained in the local schools, the 
University of Maryland and received his Doctor’s degree from Rutgers 
University, June, 1932. During the World War, he was a corporal in 
Company C, 112th Machine Gun Battalion, A.E.F. He is survived by 
his wife, Mrs. Josephine Burdette, one daughter, Shirley, two sons, 
Robert Jr. and Bruce Burdette, his parents, Mr. and Mrs. James T. 
Burdette, a sister, Mrs. Edith Woodfield and two brothers, James L. 
Burdette and Edwin Burdette. 
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Dr. Burdette’s earliest professional work in entomology was done in 
connection with the United States Bureau of Entomology under the 
direction of Dr. C. H. Richardson. He joined the staff of the Depart- 
ment of Entomology of the New Jersey Agricultural Experiment Station 
on July Ist, 1928 as an Associate Entomologist and served in that 
capacity to his death. 

The principal work of Dr. Burdette in New Jersey was concerned 
with the control of insects injurious to vegetables. He solved the problem 
of the control of the pepper maggot and made very considerable prog- 
ress in the direction of the control of the wireworm and of the corn ear 
worm. His duties carried him to all parts of the state and everywhere he 
went he developed fast and loyal friends. His loss is greatly felt and his 
passing is deeply mourned. 

In the course of his work with the New Jersey Agricultural Experi- 
ment Station, Dr. Burdette published 17 scientific and technical papers, 
40 circulars and 2 popular papers. 

Dr. Burdette was a fellow of the American Association for the Ad- 
vancement of Science, an active member of the American Association 
of Economic Entomologists, a member of the Eastern Branch of the 
American Association of Economic Entomologists, a member of Sigma 
Xi, a member of the New Jersey State Horticultural Society, a member 
of the committee of the Tri-State Packers, Inc. on research and educa- 
tional program on the vinegar fly problem, an honorary member of the 
New Jersey Canners Association and a member of the Rutgers Club. 
T. J. Heapiee 


Reviews 


Field Book of Insects by Frank E. Lutz, pages 1 to 510, almost 800 
illustrations, many on the 24 colored plates. G. P. Putnam’s Sons, 
New York, 1935. 


The appearance of the third edition of this deservedly popular and interesting work 
warrants more than a passing comment. It is readable, interesting, and is much more 
than “‘answers to common questions about insects” as characterized by its author. 
It is packed with interesting information about a large proportion of the species ordi- 
narily coming to the notice of the curious and the matter is so arranged that the reader 
is constantly gaining some knowledge of the relation of insects to each other and the 
world of life of which they form a part. 

It is an admirable combination of the popular and somewhat technical in that the 
keys to the orders and families afford a real opportunity to become familiar with 
characters used in classification and the numerous illustrations offer a ready means of 
checking identifications. Throughout the volume one finds inspiring, or skeptical 
questions designed to promote independent thinking. 

The eighth printing of the second edition of this work is conclusive evidence of the 
acceptability of the field book. This latest edition contains even more for the reader 
and is destined to accomplish much in promoting a sympathetic understanding of 
insect life in its inumerable aspects. It is a volume all can use with profit. 

E. P. 
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Current Notes 


Kenneth M. King, director of the Dominion Entomological Laboratory at Sas- 
katoon, Saskatchewan, visited the Entomological Department of the University of 
Minnesota, December 7-10, speaking before the staff members and the graduate 
students on “The Grasshopper Campaign in Saskatchewan,”’ and on “Methods of 
Censusing an Insect Population.” 


C. R. Kellogg, Assistant Professor of Entomology and Beekeeping at the Massa- 
chusetts State College, is leaving for Foochow, China, where he will teach Entomol- 
ogy and Beekeeping in Fukien Christian University and be in charge of the Univer- 
sity Experiment Station. 


Messrs. George Wishart, Edward Lindsay and Hector Richmond from the Do- 
minion laboratories at Belleville, Ont., Chatham, Ont., and Vernon, B. C., respec- 
tively, are registered in the Graduate School of McGill University at Macdonald 
College. 


The grasshopper situation in Saskatchewan and Alberta, Canada, seems to be that 
although the province will have a serious outbreak next year, in general it is not so 
threatening as in 1934. An interesting feature is the shift in importance of the several 
species and the relative increase of the clear-winged grasshopper, and the fact that on 
large areas a much smaller proportion of the eggs are to be found in stubble land. 


“A Manual of Entomological Equipment and Methods,” Part 2, is in the early 
stages of preparation for publication. It will include new and any over-looked in- 
formation on all the topics considered in Part 1. Also the present plan calls for dis- 
cussions on new subjects, such as, photographing insects, marking insects, compiled 
information on the rearing of many common species and other worthwhile topics. If 
room pérmits a full bibliography will be included. 


The author is ready to receive and make use of any new or old information (or 
references) on any of the topics covered in Part 1, on the new subjects mentioned 
above, or on any other worthwhile subject which will be of some value in a manual of 
equipment and methods for investigators, teachers or students in entomology. If a 
contribution is accepted full credit will be given in a manner similar to that in Part 1. 


The author welcomes constructive criticism because he hopes eventually to com- 
pile a useful manual for entomologists. The success of Part 1 is largely due to the 
splendid cooperation received from many sources and it is hoped this cooperation 
continues to be as fine in the future as in the past. 


It is hoped that entomologists will send to the author in the near future whatever 
contributions or criticism they may have. The extent and nature of the contributions 
received will determine to some extent the date of appearance of Part 2. All con- 
tributions or suggestions should be sent to Alvah Peterson, Ohio State University, 
Dept. of Zoology and Entomology, Columbus, Ohio. 


Horticultural Inspection Notes 


Twenty-four nurseries in nine states have complied with the requirements of the 
Federal Black Stem Rust Quarantine No. 38 to date (January 14, 1935) and have 
been issued permits to ship species of Berberis and Mahonia, not susceptible to black 
stem rust infection, into or between the thirteen north central and western states in 
which barberry eradication has been carried on. These include ten Ohio nurseries, 
three in Illinois, two each in Pennsylvania, New Jersey, Washington and Indiana, 
and one in Michigan, Colorado and Virginia. The permits are valid until June 30, 
1935. These are the only nurseries authorized by the quarantine to make shipments 
of varieties of Barberry and Mahonia not susceptible to black stem rust into Colo- 
rado, Illinois, Indiana, Iowa, Minnesota, Michigan, Montana, Nebraska, North 
Dakota, Ohio, South Dakota, Wisconsin and Wyoming. 
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What appears to be a possible remedy to the undesirable feature of charging non- 
resident license fees, is being considered by several states which are seriously con- 
templating changes in their state nursery inspection laws which would enable them 
to enter into reciprocal arrangements with other states. Such a law was adopted in 
Wisconsin by the last session of the Legislature and is proving to have much merit. 
The Wisconsin law, while requiring a license fee of ten dollars for non-resident nur- 
serymen, permits the state officials to enter into reciprocal arrangements with other 
states and where a state does not require a license of Wisconsin nurserymen, the law 
provides that none need be required from nurserymen of that state. 


The Central States’ Plant Board will hold its annual meeting at Urbana, Illinois, 
on February 27 and 28 according to P. T. Ulman, Secretary of that Board. The Na- 
tional Codling Moth Conference will be held at the same place, the day previous 
and the Central States’ Entomologists Group will meet on February 28 and March 1 
with these other groups. 

Among the outstanding features on the program will be discussions of recent de- 
velopments in alfalfa weevil quarantines, the Dutch Elm disease situation, and the 
status of the Japanese Beetle. 


A Chinch Bug ‘Conference was called at ten o'clock, Saturday January 26 at the 
Hotel Iowa, Keokuk, Iowa, by Ray Murry, Secretary of the lowa Department of 
Agriculture. The primary object of this meeting is to determine the amount of barrier 
materials to be needed for control measures and to form a definite concerted program 
in the eleven mid-western states where Chinch bugs are expected to be serious this 
year, in an attempt to secure a Federal appropriation. 


On January 14, 1935, Secretary of Agriculture, Henry A. Wallace announced the 
revocation of the domestic quarantine No. 62, effective April 1, 1935. This Quarantine 
was issued in 1926 to prevent the interstate spread of bulb eelworm, greater bulb fly 
and lesser bulb fly. The announcement stated that in view of the present spread of 
these bulb pests in many parts of the United States, that there is no longer a sound 
biological basis for continuing the restrictions now in effect. The removal of this quar- 
antine ss the interested states free to establish such restrictions ds they deem 
advisable. 

At the same time the Secretary announced that Federal regulations governing the 
entry of Narcissus bulbs from foreign countries will be liberalized December 15, 1936. 
These regulations, established under the Plant Quarantine Act in 1926, were designed 
to protect domestic bulbs on the theory that the three pests known to infest the 
foreign bulbs were not then widely distributed in this country, and that they could be 
eradicated. A recent view of the situation, however, shows that these pests are now 
established in many parts of the United States according to this announcement and 
furthermore, efforts to eradicate them have been unsuccessful. It is because of these 
conditions that Secretary Wallace, on the recommendation of the Plant Quarantine 
officials, has authorized the unlimited entry on and after December 15, 1935 of nar- 
cissus bulbs under permit and subject to inspection. Each lot of bulbs must be ac- 
companied, according to the announcement, by a certificate that they are free from 
injurious plant diseases and insect pests at the time of packing and entry will be re- 
fused to any, shown by port inspection, to be a menace to American plant life. 


The annual meeting of the National Plant Board will be held on Monday February 
4, 1935, at Miami, Florida. In conjunction with the meeting of the Southern States’ 
Plant Board. According to Prof. W. C. O’Kane, Chairman of the Board, the board is 
initiating a plan to hold the meetings with one of the regional boards occasionally 
instead of meeting each year in Washington. 

The Southern Plant Board will hold its annual meeting this year in the Federal 
building at Miami, Florida, beginning February 4, according to J. H. Montgomery, 
Secretary and Treasurer of the Board. Mr. Lee A. Strong, Chief of the Bureau of 
Entomology and Plant Quarantine plans to attend this meeting and possibly will be 
accompanied by some members of his staff, according to Mr. Montgomery’s an- 
nouncement. Messrs. R. E. McDonald and P. A. Hoidale, in charge of Pink Boll 
Worm and Fruit Fly work for the Bureau, will also be present to discuss the special 
activities under his direction. A report is likewise scheduled on the suppression work 
in connection with the West Indian Fruit Fly and Black Fly. 
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The Nebraska Department of Agriculture and Inspection has recently revised its 
alfalfa weevil quarantine regulations on the 15th of December. As a temporary emer- 
gency measure, caused by the shortage of feed for livestock, resulting from the 1934 
drought, the Department of Agriculture and Inspection permitted shipments of baled 
alfalfa hay under restricted conditions into the state from the counties of Boise, Can- 
= , Gem, Gooding, Jerome, Lincoln, Payette, Twin Falls and Washington in the 

tate of Idaho, and Baker and Malheur in the State of Oregon, which counties pre- 
pe po were quarantined by Nebraska with respect to such shipments. Effective on 
ter January 20 a later order was issued preventing further movement of hay 

ree Nebraska from these counties and restoring the original quarantine changing the 
ag ha expiration of the previous modification order of April 1, 1935, to January 


The Iowa ment of Agriculture revised its alfalfa weevil quarantine No. 2 
on the tenth of January to include the known infested area. 


The Wisconsin Department of Agriculture and Markets on December 20, and the 
Kansas Entomological Commission on the 28th, revised their alfalfa weevil 
antine regulations to prevent reshipment of baled alfalfa hay entering Nebraska from 
quarantined areas when the State of Nebraska found it necessary to make a tempo- 
rary modification in the alfalfa weevil quarantine, covering hay from alfalfa weevil 
infested areas. The Kansas State Entomological Commission on January 8 announced 
the second modification of their revised quarantine No. 5 permitting movement of 
Nebraska grown hay or straw which was contracted previous to December 28 to be 
moved into Kansas under certain provisions and also providing for the use of hay or 
straw for bedding in the shipments of live-stock from Nebraska to Kansas under 


special provision. 


ErratTA in Volume 27 


Page 973 for Hydrophids read Hydrophilids 
Page 1119, line 3, for 1935 read 1933 


( 
a 


